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PREFACE. 


1 believe no class of men 
to a severer trial, and yot, on whom 
it is more incumbent to preserve a 
calm and correct judgment in the ex- 
ercise of their profession, than they 
who undertake the treatment of dis- 
ease. To be placed almost constantly 
in presence of affliction requires a 
sacrifice, to which few could submit, 
were it not for the gratification de- 
rived from relieving it. But when 
a painful disease exhibits itself, in 
such a form that it can be removed 
only by remedies more or less severe 
and dangerous, and that there ex- 
ists any doubt as to the choice . of 
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these, thtf task of the Surgeon or 
Physician becomes anxious and diffi- 
cult in the extreme. Such a disease 
is stone in the bladder, at the present 
moment. Until within the last few 
years, we had no other means of ob- 
taining any thing like an effectual 
cure of this cruel disorder, than by 
cutting into the bladder, — an opera- 
tion, which, however well performed, 
or by whatever method, is confessed, 
on all sides, to be pregnant with 
danger and dreadfully painful. For- 
tunately for mankind, it has at last 
been discovered, that this operation 
may be dispensed with, and that it 
is practicable and safe, without a 
wound of any kind, to reduce a stone 
in the bladder, to such a .state, that 
it will pass away through the natural 
passage. * 

However, like all valuable discove- 
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ries which are new and unfexpected^ 
this plan has met, if not with direct 
opposition, at least, with a reception 
somewhat reluctant. From what 
causes may be easily conceived. The 
custom of cutting into the bladder 
to remove the stone, having existed 
for centuries, had created and sus- 
tained a kind of habitual conviction, 
among Surgeons, that nothing less 
than Lithotomy could be efficient ; 
therefore, the new plan was received 
and examined with considerable dis- 
trust. Upon consideration a priori, 
it was something like expecting a 
miracle, to suppose that the bladder 
would submit to any process neces- 
sary to reduce a calculus to powder 
and fragments, by mechanical means; 
and scarcely less impossible did it 
appear that instruments could be 
made, strong enough to be adequate 
to the purpose, and, yet, sudk^iently 
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delicate Ito . be worked in this organ 
without seriously injuring it. Even 
after the instruments had been 
actually invented, and applied on 
the dead subject, many a good 
Surgeon would exclaim, when they 
were put into his hand, “ This 
will never do.” M. Civiale, however, 
persevered — and to his praise be it 
spoken— pro.ved that it would do. 
After the practicability of the thing 
was admitted, it was contended, and 
still is contended by many,— that the 
new operation is not preferable to the 
old one, — that the nicety of tact 
required in the performance of it 
will ever prevent its general practice, 
— that, at best, it is applicable only to 
a certain class of cases, — that, as it is 
performed without the advantage bf 
optical direction, it will always be 
unmanageable and liable to danger- 
ous accidents. These and other ob- 
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jections have rendered its ^option, 
(especially in this country,) partial 
and tardy.* Even at the time 1 am 
writing this preface, patients in our 
public hospitals^re being subjected 
to Liithotomy. under these circum- 
stances 1 have been induced to bring 
the question fairly before my profes- 
sional brethren, — to compare the new 
methods, and attempt to try them 
by the test of reason and experience ; 
and, by a careful examination of the 
parts concerned, and of the nature 
of the disease considered surgically 
and physiologically, to arrive at some 
definite conclusion as to the value of 
each operation, the possibility of im- 
proving it, and the cases to which it 
is applicable. Having been fm^ many 
years engaged upon one of the largest 
theatres in the world for medical 
and surgical practice, where a great 

number of calculous disorders came 

b 
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under my observation, I was na- 
turally led to reflect much upon the 
means employed for their cure ; and 
being occupied at the same time in 
teaching anatomy, attended particu- 
larly to the structure of the parts 
interested, which are certainly the 
most intricate of any in the body. 
The more familiarity I acquired with 
the subject, the greater was my emo- 
tion on witnessing, or performing 
Lithotomy, because the more deeply 
was I impressed with the inevitable 
dangers attending it. At that period, 
being also a member of several so- 
cieties in Paris, where the merits of 
Lithotrity were often discussed^ my 
attention was necessarily directed to 
a comparison of the two methods of 
operating. 

Ten years have now elapsed, since 
Lithotrity was brought under the 
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consideration of the Academie de 
Medicine, and ample opportunities 
have been afforded for trying its ef- 
ficacy ; it is hoped, therefore, that 
the present treatise may not be con- 
sidered premature, or the opinions it 
contains hastily formed. I have taken 
Anatomy as the foundation whereon 
to rest those conclusions which have 
been furnished by as full and impar- 
tial an examination of the matter as 
I am capable of. In the description 
of the urinary apparatus and its func- 
tions, which is that I have been ac- 
customed to give in my lectures, will 
be found some new points till now 
unpublished, and which I owe to the 
great opportunities of dissecting af- 
forded by my situation in Paris. There 
will appear, in this description, 
certain coincidences with, and some 
differences from that given by Baron 
Heurteloup: for the former, I am glad 



Xti PREFACE. 

to hare the sanction of hig author 
ritj ; and iJie latter 1 leave to he 
decided by the dissector’s knife* 

Throughout the whole work, and 
particularly in describing the different 
operations as 1 have been in the 
habit of performing and demonstrat- 
ing them, I have endeavoured to be 
as brief and concise as was consistent 
with clearness and accuracy, satisfied 
that in these matters, and especially 
for the purpose of comparison, it is 
essential to avoid all superfluous de- 
tails, in which main facts are but too 
often smothered. 

To arrive at right conclusions F 
found it best to condense the evi- 
dence, and although this is arranged 
within a very small compass, it has 
been my care to omit nothing impor- 
tant. Unlike a general, who, having 
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weak ineaiis of defence, is compelled 
touse his skill, in deceivingthe enemy, 
by making shew of an extensive 
force, 1 have been able to dispense 
with all parade, trusting to positions 
strong in their nature and requiring 
no artificial protection. 

4 

In pronouncing a judgment upon 
the divers platis of performing Litho* 
tomy, I have been guided by no other 
motive than the desire of ascertain- 
ing the truth ; and the new opera* 
tions which I have ventured to pro- 
pose, as well as the suggestions 
thrown out respecting the causes and 
general treatment of gravel and stone, 
are submitted to the profession with 
that diffidence vrhich the importance 
and difficulty of the subject naturally 
inspire, and with a sincere and earr 
nest hope that they may not prove 
^fogether unprofitable. 
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To obtain the few (but I hope well 
earned) honors which I owe to the 
principles of justice and liberality re- 
gulating the Public Medical Institu- 
tions in France, and, in contending 
for which^ I had to appear at least 
five and twenty times in public ex- 
aminations (Concours Publics,) I 
necessarily contracted the habit of 
speaking, writing, and thinking, in 
French ; and this is the best apology 
I can offer for the style in which the 
book is written. 

I cannot conclude without ac- 
knowledging, that I have derived 
much assistance and encouragement 
in composing this work, from . the 
kindness of several friends, whose 
amity will ever be the solace and 
pride of my life. 


Hanover Street, Hanover Sijuare* 

Fehnmry, 27 , 1832 . 
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Cl^vreaL • Th€r« are no organs more won^i 
de^rful in their operation than those irhicii 
secrete the urine, and there is no animal 
product of a more interesting nature than 
this variable and oampound liquid. 

• 

Such is the nature of urine, that life can> 
npt be long; sustained vrhen its secretion is 
prevented: the elements of which it is 
composed must be constantly separated 
from the blood. And this will be easily 
conceived if we recollect its effects, when 
by any accident, it happens to be retained 
for a few hours, either in its natural -reser- 
voir, or elsewhere. Wherever it sojourns, 
even for a short space of time, it produces 
mortificadon in the parts with which it is 
in imipcdiate contact, no midter of what 
structure, or vitality. There is soarc^y 
anj foreign subsian<^ or potspn, thie pre- 
sence of which is m<n'e inimiiaid to living 
ti^ues. Evej^ ^tgocm is wMbcqu^ted 
with the, deshrtKtiveprcperd|as(^t^enn^ 
and ean judge kow Inoqn^^ye nfe 

inilsi the hd^dnptfoh, of i^$ lemticn. 
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I hftve, seen its isifiltratiati prcsSnc^ 

death, in ino{« insta^M^ than 0^^ in kss 
than twenty4oni^ houi% Md these are fern 
who have not had to kaneiit tkeineffidteicj 
of art to counteract ile diswBitFoiis effects. 

• 

The nirhiey, then, ie not only useless in 
it^lf, but of a highly destructhre^ nature ; 
and this remark appears to apply to the 
whole animal kingdom. It will be found, 
that wherever this fluid is employed at all, 
it is used only as a means of defencd ; imd 
that, from its peculiarly offensive if not de- 
leterious qualities.* 


* Several of weasel tribe haye recourse to die exptl** 
s^ou of tl^ir uiiue^ to check the pursuit of find the 

aunoyance^and species of suffocation occasioned by. its strpng 
and tenacious smell affords them no inefficient pro^tion. The 
fox appe^ to rely upon the same expedient to stop die pro^ 
gress of Us purfuers. That insfct which the oedl 

jpistpl^ owes it^ to thp repoit fK^cQmp^nyii^the ejec^f 
of its jirine^ which the creature seems to direct agaiust external 
foes. * The vehbm Spit forth the tOa^is tidthtn^ more^ and 
foils the an^acb of ftggiiesshmbv troublti^ 
the ^ter.witb its Ujack jirine^ so as tp be lost sight of by its 
followers. (Blainville^ Lemons de Physiologic.) 
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The urine ^ected in the morning* after 
sleep* is tba^ preferred for experiment ; her 
eause it is supposed to eontain the greatest 
quantity oi its essential materials* and oout 
s^uently, to posses in the highest jd(^ee» 
its characteristic properties. Viewed with 
a microscope, it is a clear fluid, containing 
mote or less mucous matter, whidi floats in 
it, and appeinrs to be composed of globules 
not uiibke those of the blood, Its smell, 
upon its first expulsion from the bladder, is 
notoflensive; but such is its tendency tode-r 
composition, that a change marked by the 
formation of ammonia and carbonate of 
ammonia, occurs as soon as it is in contact 
with the air ; and there is every reason to 
believe this change is preparing, if it does 
not begin even, in the ureter and bladder, 
especially wheit. it is retained too long. 
In almost every case it becomes edd soon 
after its expulsicm, thus diflming from all 
other animal fluids, which seem to be,al- 
caline ; whilst those of yeget^es ere edd** 
The uric acid, which is generated ^^C^qhly 

* Blainville 
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in a great measure by ^ decomposititm of 
the urea, appears to be ^at most nature^ to 
the tnine. But the best data concerning 
this "fluid are furnished by its chemical 
analysis. Chemists, however, do not exactly 
agme about the nature and numbes’ of its 
elements *, a fact strongly oorroboratire of 
the observations made by mechcal men, 
respecting its variable physical properties. 
According to Berzelius it contuns. 


Water 983.00 

Urea 30.10 

Uric or Lithic Acid 1-00 

Mucus 0.32 

Uncombined Lactic Acid, 

Lactate of Ammonia, 

Animalmatter soluble in Alcohol f 1 .,4 1 7 
Jnsolhble animal matter. 

Inseparable urea. 

Phosphate of Ammonia 1.65 

Hydrochlorate of Ammonia . 1.50 

PhfMphate of Lime and Magnesia 1.00 
Si^phate of Potassa 3(31 

Sulphate of Soda . 346 
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of, Soda ^94 

Qiloride^ of Sodium 4.4S 

SiUca 0.08 

Fk»te o£ Lime tracos 

: Fourcroy and Vauquelin have found in 
it, in. addition to th^e substances,^Phos- 
phoric, benzoic, and acetic acid, bydrocblo- 
rate of potash, triple phosphate of soda 
and ammonia, triple phosphate mag- 
nesia and ammonia, urate of ammonia, ben- 
zoate of ammonia, carbonate of ammonia, 
colouring matter, odorous matter, albumen 
and gelatine. 

Proust detected in it. Sulphur, a parti- 
cular black matter, carbonic acid, sub-car- 
bonate and sulphate of lime. And Mr. 
Prout discovered a new red matter in it> 
which he has called rosacic acid, • 

The slightest attention to tiie composi- 
tion of the urine will shew that its secretion 
may be well considered as a fuhctioil of 
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purge the blood witliout intermissioii ' of 
aU.the putrescent, and too anin^i^d sub- 
stances it contains. These, as we have al> 
readji^ stated, must be constantly thrown 
out of the system, and they can escape in 
totulity only by the urinary apparatus : no 
other can secrete a fluid exactly similar to 
the urine. 

Although the* principal materials of this 
fluid are found in all individuals, yet, it 
may be said to vary, as to the number and 
quantity of these, more than any other se- 
creted in the body. In this jjoint of view 
its study is of the greatest practical impor- 
tance. Unfortunately, in the present state 
of science, we can appreciate only ^prox- 
imatively many of the circumstances upon 
whidi the quality and relative proportion 
of its elements depend; but there are others 
having a great influence, which we are well 
aequaintedwith, and can regulateanddirect 

T hof Urine as it is distilled from the kidney 
di^rs considerably from that which :1s 



contained in the bladder ; not only, be- 
cause it is unmixed with the liquids se- 
creted in the latter organ, and is conse- 
quently less aqueous ; but because, having 
from the unfixed nature and mode of com- 
bination of its elements, a strong tendency 
to decomposition, the very moment it is 
separated from the blood, it must be more 
and more changed by this tendency, in pro- 
portion to the time it remains in the body 
after being secreted. It is evident that 
there is more undecoraposed urea, and 
less water and mucus in the urine of the 
kidney, than in that of the bladder. The 
urine varies somewhat according to age, 
sex, and temperament. That of females is 
more aqueous, and contains less of solid 
matter than that of men. In lympha- 
tic habits it is apt to be very limpid ; and 
bilious persons frequently void it tinged 
with the colouring matter of the bile. In 
cold, damp dimates it is probably secreted 
in greater abundance than in a warm and 
dry atmosphere. But, the most direct and 
striking changes operated in the urine, are 
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those connected with the state of the dif- 
ferent functions, and those produced by the 
substances taken into the stomach. 

A certain quantity of matter must be 
separated from the blood by the different 
secreting organs ; and whenever there is a 
deficiency of action in any one of these, na- 
ture endeavours to make it up, exciting 
a proportionate ‘increase of action in the 
others. Now, there is no set of organs more 
frequently called upon for this er.tra 
supply, than the urinary apparatus. Fre- 
quently, from the many various causes lia- 
ble to interrupt the action of the common 
integument, what should be thrown off by 
the skin, is sent to be got rid of by the kid- 
neys. When the liver is sluggish in the 
exercise of its functions, . the kidneys are 
frequently obliged to do double duty, and 
to perform what cannot be long compatible 
with their healthy structure. If the secre- 
tion in the alimentary canal is less than 
it should be, that of the kidneys will be 
more than, and of a different nature to what 
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it ought to be. If the physiologist will 
but bear in mind these things, he will not 
be much at a loss to account for the forma- 
tion of stone. 

The influence of the aliment is still great- 
er and more immediate, and conse quently, of 
the highest importance in reference to dis- 
ease. TIiQre is the most intimate relation 
between the substances taken into the sto- 
mach and the urine. If there be too much 
acid in the stomach, there will be too much 
in the urine ; if too much alkali, too much 
alkali in the urine also, imlcss the power of 
the constitution be suflicicnl to counteraci 
the prevalence of one or the other by a 
new combination : for, nature will attempt, 
and often successfully, to neutralize what- 
ever may be in excess. In general, however, 
it willbe|bund, that wherever there is much 
nitrogen in the food, there will be much 
urea and uric acid in the urine ; and, thus 
have we a direct clue to the most common 
cause of urinary calculi. This point has 
been decided by direct experiment. Wol- 
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iastoii discovered, that when birds are fed 
exclusively on vegetable substances, the 
uric acid disappears from their urine, and, 
that wlieu fed on animal substances only, 
their urine is almost entirely composed of 
it. Majendie repeated these experiments 
on dogs, and found, that by vegetable diet, 
their urine could be made to contain ileither 
uric acid, nor phosphates; and that it be- 
came alkaline, instead of acid.* After this, 
it will not appear astoiiishing, that the spe- 
cihe gravity of the urine should vary, as it 
does, 1 rom 0.005 !(.» 0.033. I lappily, the 
etfect of diet on the urine, and the organs 
secreting and containing it in the body, is 
immediate : every body knows how quickly 
its properties may be altt^red by turpentine 
and asparagus, tlie one imparting to it the 
smell (5f violets, the other rendering it very 
offensive. By attending to the analysis, 
we perceive, then, that water, and salts 

give the urine its characteristic properties. 
A fliousand parts of urine contain 933 parts 


" C have ohtaiiieil the same resujts oui similar experiments. 
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of water, thirty parts of urea, and nineteen 
or twenty parts of varipus salts. 

The quantity of water depends on that 

taken into the stomach and intestines ; and 

the urea, which is one of the most anima- 
<* 

lized substances we are acquainted with, 
is in direct proportion to the quantity of 
animal food injested and digested, whilst 
the quantity of salts seems, also, to be in re- 
lation with the latter. 

The fluids which are taken into the sto- 
mach, as drinks, and which are not converted 
into chyle, such as water, beer, wine, &c. 
are immediately absorbed and taken, in 
great part, with the blood, to the kidneys ; 
these form the aqueous part of the urine. 
The chyle, which is also takeninto th'e blood 
vessels, is thick, and rich, that is, contains 
more nitrogen, in proportion to the quan- 
tity of animal food furnishing it ; and tliis 
it is, from which the urea and more solid 
part of the urine are derived. % 

There is, then, on the onehand, a strongly 
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animSized substance, that is, a matter con- 
taining a great quantity of nitrogen and ha- 
ving a great tendency to decomposition, 
called urea, which must be constantly se- 
parated from the blood, and the quantity 
of which depends on the quahty of the 
chyle and blood. 

On the other hand, we have the alimen- 
tary huids, which are not susceptible of 
being converted into chyle, and which con- 
sist chiefly of water. Now, although there 
are several organs where these last men- 
tioned liquids may be separated from the 
blood, the major part of them are evidently 
let off* with the urea in the urinary appa- 
ratus; they unite with this substance to fa- 
cilitate its complete, and safe evacuation. 
Hence,* the necessity of their rapid trans- 
port from the alimentary ca^ajt to the 
urinary organs. They are taken up, (as 
the^ingenious experiments of Ii||tajendie 
and Segalas have fully established) by the 
mesenteric veins ; and, after circulating in 
the liver with the blood of these vessels, be- 
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come mixed with the general mass of tlie 
circulating medium, in the vense canse and 
right cavities of the heart. The urea is of. 
such a nature, is so azotized a substance^ and 
so difficultly separated from the body as to 
require a . special apparatus ; and the li- 
quids alluded to, being aqueous and non- 
azotized, are, for the most part, employed to 
facilitate its escape. They are used as a 
means of dilution, without which, the che- 
mical equilibrium, which obtains in the 
animal system cannot be long preserved.* ** 


* Without exaggeration the discovery tlial the veins absorb 
these fluids may be considered almost as important aa that of 
the circulation of Uic blood. It has strengthened the science of 
pathology and given to therapeutics a degree of certainty which 
our ordinary means of observation could never have afforded. 
Writei^s on dietetics should place it at tlie head of Uieir vrorksj 
as a main part of the basis upon which rules of diet are to be 
founded, and moralisis might set it forth witli* advantage 
in recommending maxims of temperance. 

Horace says, 

« Vacuis committere venis. 

Nil nisilene decet/' 

and Shakaj^eare speaks of poison coursing, 

** Through the natural gates and alleys of the bodyT* 

But it has never sufficiently come home to us, that the mix- 
tures wc take of sauces, wines, punch, &c. must run through 
ihc blood vessels, and be strained through the very tissue of 
our organs, before they ran be expelled from the body. 
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With these data we may come to a ra- 
tional definition of the urinary apparatus. 
. It may be considered as a kind of filter for 
separating from the blood, certain substan- 
ces, (more especially mrea or the elements 
of urea,) which require, in order to preserve 
their fluid state, to be mixed with the un- 
animalized fluids taken up in the alimentary 
canal by the mesenteric veins. 

Blood vessels are the essential elements 
in this apparatus ; they are disposed so as 
to constitute two glands termed the kidneys, 
which are lodged behind the peritoneum, 
in the lumbar region of the abdomen. 

The arteries ramify and anastomose with 
one another, and with the veins, without 
becoming excessively minute, and at last 
form a vascular tissue com... unicating with 
ducts,* into which the urine is strained by 
virtue of a chemical influence exercised 


A fine injection, thrown into the renal artery will pass 
without difficulty into the uriniferous tubes. 


-aT-y- 
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upon the elements of the blood. The kid- 
neys have the same structure in all animaJs^ 
and are the principal or more essential parts . 
of the apparatus. I use the terms, more 
essential^ because the bladder is materially 
concerned in the urinary function, and 
ought not to be considered merely as a re- 
servoir. 

The artery of each kidney is not 'more 
than two inches and a half in length. It 
arises from the side of the abdominal aorta, 
and is so voluminous as to offer one tliird 
of the caliber of that great trunk. After 
ramifying and anastomosing with the veins* 
its finest terminations open into a multi- 
tude of minute ducts called the urinifer- 
ous tubes, (tubuli uriniferi.) The renal 
vein is even larger than the artery hnd not 
longer : it opens directly into the vena cava. 
The blood vessels occupy, more especially, 
the superficial parts of the kidneys, Mid 
the intervals between the uriniferous tubes. 
These last are assembled in groups, from 
twelve to eighteen in number, and run from 



the external towards the internal edge of 
the kidneyst Each group, may ccmtnn 
.about a hundred tubes; and forms a cone, 
the summit of which is a small, rounded, 
free papilla, embraced in the pelvis or com- 
mencement of the ureter, by a little fold of 
membrane termed the calyx, ^he urine 
oozes from the papillae, and can be squeezed 
out of the tubes composing them, as the 
milk may be expressed from the lactiferous 
ducts of the nipple. Disseminated upon 
these different orders of vessels, are lyoii- 
phatics and nerves. The latter sdpply the 
kidneys with vitality, and being wholly fur- 
nished by the great synl|)athetic, render 
them perfectly independent of the wilL 
The kidneys have the fhape of a bean of 
that name ; they are flattened from before 
backwards, and larger superiorly than at 
their lower part. When cut into,” the part 
formed by the blood vessels may be easily 
distinguished, by its deeper red colour and 
graiiulous aspect, from that constituted by 
the ducts, which has a striated appearance. 
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The first is termed the ccfttical, t’hteJ' 
the tabular substance. 

* 

The element of next imjiortance to the 
blood vessels in the urinary organs, is the 
mucous membrane. It may be said to 
commence at, or to be continued from, the 
uriniferous tubes ; increasing in thicicness 
as it proceeds from these, it forms around 
the papillae, the calices or cup-like*invest- 
ments, and then enlarges into a sort of 
^uch, which is the commencement of the 
canal for carrying the urine towards the 
exterior. This, mucOus canal descends to 
the pelvis, and there expands into a reser- 
voir, the urinary bladder. Until it forms 
the bladder, the %ucous membrane of this 
canal appears but as a secondary element ; 
but here, it is well supplied with arteries, 
which probably serve, not only to nourish 
it, but to let off certain parts of the blood 
circulating in them. It is on this aCCpuiit, 
that thebladder,orat least its mucous mem- 
brane, should not be considered hs mbre 
accessory machinery; for, in addition to the 
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puiipose of cooveniencej it is most likely sti 
organ, wherein nature takes a furth^ Qp> 
portunity of mixing more of the unwnma- 
limd or watery part of the urine with its 0nt> 
malized part, the urea. Farther on, the mu- 
cous membrane becomes again a ^condary 
constituent, forming the ultimate canal or 
spout for conveying the urine entirely but 
of the body. In addition to the portion 
of this membrane* employed in common 
canals, the fibrous investment of the kid- 
neys, certain tunics of the ureters and ure^ 
thra, and the muscular coat of the^ladder, 
may be considered as accessory parts. 

The substance of the kidney is supported 
and kept together by a fibrous membrane, 
which is reflected upon the vessels at the 
fissure termed hilus, where they enter. 
This investment has some connexion with 
the whitish, slightly contractile membrane, 
forming the external tunic of the ureter, 
and Vhich is, in some degree, instrumental 
in propglUngthe urine towards the bladder. 
This e:)^ternal tunic of the ureter is.ocHi^ 
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tinuous with the musculftr or contracUle 
coat spread over the mucous bag of the 
bladder, for the purpose of expelling Ihe. 
urine. 

At the Jloor of the bladder of the male 
subject, as will be described hereafter, the 
urinary and genital organs become blended; 
so that the urethra and certain muscles 
serve, as well for the transmission of the 
semen, as for the excretion of the urine. 
This of the two sets of organs exists 

throughout nearly the whole animal king- 
dom. The prostrate in function belongs to 
the organs of generation nearly as much as 
the vesiculae seminales ; like them, it is an 
accessory part of that apparatus. But let it 
not be supposed that this junction of or- 
gans, as to situation, implies any thing like 
similarity of functions. No fluids differ 
more materially, than that secreted by the 
kidney, does from that produced by the 
testicle. Besides, these organs difier essen- 
tially in structure ; and, if they are j)laced 
together, it is entirely for the purpose of 
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ccmvenience. Nature having but a certain 
space, has employed it to the best advan> 
tage ; notwithstanding the apparent incon> 
sistency of transmitting the most useful 
and the most useless secretions, by the same 
canal. 

The animalized part of the urine is se- 
creted without intermission, and its aque- 
ous part should also be produced constant- 
ly. Both, as we have seen, are in varia* 
ble quantity^, according to circumstances. 
When the apparatus is in perffpt order ; 
the urine, distilled as it were from the 
papillae of the kidney, gradually spreads 
into the commencement of the ureter, and 
is then conveyed by this canal to the blad- 
der. It is not, however, incessantly poured 
into this reservoir, but falls into it, drop by 
drop, at each inspiration. Its passage is ef- 
fected by several forces. It first oozes from 
the kidney into the commencement of the 
ureters, by the action of the arteries. It 
then descends in consequence of the pres- 
sure ^exercised on every thing in the abdo- 
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men, during inspiration and expiration^ by 
the contraction of the external tunic of the 
ureters ; and, also, by an influence, which we 
are seldom in an attitude wholly to coun- 
teract, its own weight. Thus, supposing 
the two first inches of the ureter to con- 
tain ten grains of urine ; this quantity will 
be acted upon by the above mentioned 
forces, during inspiration, and will descend. 
In passing down, it will dilate the next two 
inches of the canal, which will then, in their 
turn, contract, and be pressed upon during 
expiration; whilst the first two will be re- 
ceiving a fresh quantity of the fluid. 
These successive contractions of the ure- 
ters being separated by no measurable 
interval, constitute a sort of vermicular mo- 
tion, beginningas soon as a sufficient quan- 
tity of urine is received from the kidney. 
This quantity will be furnished, in all pro- 
bability, during each inspiration, when 
breathing is slow ; but the time must vary 
according to circumstances. 

In a dog, it may be seen to fall info the 
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blfidder in this w£^, a few grains at time ; 
the contraction of the inferior part of the 
ureter helping to force it into this orgw 
at each inspiration, or thereabouts. It has 
also been observed to flow in this manner, 
in children affected with extrophia of the 
bladder; more particularly by Mr.Blandin. 

The urine gradually accumulates in its 
reservoir, until it “produces those peculiar 
sensations which urge us to its expiilsion. 
As the bladder Alls, its musculu- coat is 
stimulated to contract by the pressure of 
the urine. If, however, the want be not 
obeyed, an irritation mgenem is occasion- 
ed in the nerves of the mucous membrane, 
and extends to the end of the urethra. 
After this warning, the urine should be 
voided ; for, any further retention is con- 
trary to the natural action of the organs ; as 
will appear by a little attention to what 
occurs, if the callof nature be notanswered. 
In this case, the nerves receiving and com- 
municfiting these sensations, tire ; that is, 
they cease to be susceptible of bearing 



the impressions^ which let us know when the 
bladder ought to be emptied, and which are, 
therefore, felt afterwards, only at long inter- ■ 
vals. The urine continues to collect, and 
the peritoneal coat of the bladder being put 
upon the stretch, a feeling of weight, dis- 
tention, and pain is experienced at the 
lower part of the abdomen. . At the same 
time, the mucous membrane is acted upon 
in another way ; namely, by the chemical 
changes going on in the urine. This fluid < 
undergo^ a commencement of decompora- 
tion,andassumingmore acrid andpoisonous 
qualities, determines byitscontact,aserious 
inflammation of the mucous membrane. 
And, it is to be remarked, that although na- 
ture would fain hinder or lessen this effect, 
determining a secretion to take place 
in the bladder ; it cannot be done without 
increasing the distention of this organ ; 
and, thus, her resource for preventing one 
kind of mischief is counterbalanced, by 
becoming itself the cause of another. 


The effect of these divers influences is 
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soon felt by the kidneys, whose action is 
thereby deranged, and, at last, interrupted 
to 'Such a degiee, that the elements of the 
urine are retained in the blood : and, al- 
though a tremendous effort is made to 
tlirow them off by the skin, they soon in- 
fect the whole body. The next steps are. 
mortification and death. 

The urine is expelled from the bladder, 
partly by the active contraction of this or- 
gan itself, and partly by accessory muscu- 
lar power. The diaphragm and abdomi- 
nal muscles first enter into action ; and 
the bladder, being subjected by their con- 
traction to a certain degree of pressure, is 
enabled to contract also. Its closed ori- 
fice is thus forced open, and the urine flows 
along the urethra. The current is after- 
wards maintained by the contraction of 
the bladder alone ; except in the ejection of 
the last, portions of urine ; for which the 
abdominal muscles renew their assistance; 
whilst the bas fond is lifted up with the 
rectum by the levatores ani. Some of the 

E 
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perinaeal muscles lend their aid to expel the 
last drops from the uretlira. 

Thus, the ejection of the urine from the 
bladder is under the immediate influence 
of the will ; the muscles chiefly concerned in 
it, beingsuppliedwithnervesfromthe spinal 
marrow. The contraction of the bladder 
itself, is, however, necessary; and, as this or- 
gan receives nerves, both from the spinal 
marrow and great sympathetic, its action 
is in dose relation with both the volun- 
tary and organic functions- 



DESCRIPTION OF THE BLADDER 


IN THE 


ADULT MALE SUBJECT. 


The Dladder occupies the major part of 
the pelvis. It is situated below the con- 
volutions of the small intestines, whi«h roll 
on the back part of its summit ; above the 
inferior half of the rectum, and some of the 
perinaeum ; behind a portion of this last 
and the symphysis pubis ; and before the 
upper half of the rectum, by which it is se- 
parated from the hollow surface of the sa- 
crum., Laterally, the bladder is bounded 
by the sides of the pelvis ; but, in this di- 
rection there is ample room for its expan- 
sion. 
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The form and volume of the bladder 
vary considerably ; and these are points, 
which, however unimportant they may ap- 
pear at first sight, deserve great attention, 
and such an investigation as will leave a 
lasting impression on the mind of the sur- 
geon. When filled, and somewhat dis- 
tended, its vertical diameter is about five 
inches;* itsantero-posterior diameter taken 
in the centre, about three inches, and its 
transverse diameter three inches and a half. 
In general, its form is oblong ; its great dia- 
meter being nearly parallel to the upper 
half of the anterior region of the sacrum ; 
it is rather of a conical shape, and more 
capa(5lous by one third at its base than at 
its upper part. 

The size of the bladder depends in no 
small degree upon the quantity of urine it 


* These dimensions must not be supposed to indicate the 
exact admeasurement of the bladder : they are given only 
with a view of pointing out more correctly its Vonn and re- 
lations. 
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hag been accustomed to contain. . Those 
persons who are in the habit of retaining 
their urine long, have large bladders ; the 
contrary is observed when this fluid is fre- 
quently voided. Deformities of the pel- 
vis, the state and size of the rectum and 
neighbouring parts, necessarily modify the 
shape of the bladder. 

The summit of the bladder is sometimes 
extraordinarily large ; its lower and back 
region, which the French very properly call 
the bas fond is always capacious. Some of 
the varieties of shape the organ presents, may 
be explained by a difference of strength in 
different parts of its parietes, and the une- 
qual resistance offered to its distention by 
surrounding parts. 

We now come to the relative position of 
the bladder. It is, however, of extreme 
importance that the Surgeon should first 
know that it is a fixed organ, not a floating 
one. •There is one part of it as imraovea- 
bly fixed as any soft parts in the body ; yet. 
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this fact seems to have escaped anatomists, 
or to have appeared to them either too 
evident or of too little consequence to de- 
mand particular notice. The bladder is 
fastened, at its neck, to the pelvis, nearly 
as strongly .as tendons are to the bones 
into which they are inserted; and, in this 
respect, it differs materially from every 
other organ in the abdomen. Its anterior 
and inferior part is fixed by those strong 
fibrous fasciculi described by authors as 
the anterior ligaments of the bladder ; by 
the triangular ligament of the urethra, 
which is continued along the membranous 
portion of the urethra with the capsule 
of the prostrate gland ; and, indeed, by the 
whole of the strong fascia of the pelvis. I 
do not mean to affirm that these parts are 
as strong as tendons, or ligaments ; but they 
certainly yield as little without laceration 
or injury ; and as this is one of the most im- 
portant facts connected with the treatment 

of stone, I particularly solicit attention to it. 

• 

The anterior region of the bladder corres- 
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ponds to the symphysis pubis; to thig pubic 
ligament, from which it is separated by its 
own anterior ligament and cellular tissue ; 
and, in a small extent, to the triangular li- 
gament of the urethra. Above the sym- 
physis, this region corresponds, opposite 
the linea alba, to the fascia transversalis of 
Sir. A. Cooper ; but whenever the bladder 
rises fairly an inch and a half above the 
pubis, it is in contact with the peritonaeum 
lining the wall of the abdomen, in addition 
to its own peritonaeal covering. In other 
words ; the shining surface of the perito- 
naeal covering of the bladder is in contact 
with the same surface of the peritonaeum 
lining the muscles of the abdomen ; so that 
an instrument, to penetrate this part of 
the organ, must traverse the peritonaeum 
twice. * 

I am induced to lay claim to the discovery , 
of this fact ; for, all the authors I have read, 
state, that when the bladder is distended 
so as to rise above the pubis, it passes to 
a considerable extent between the perito- 
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naeum, And the abdominal muscles, or ra- 
ther between it, and the fascia transversalis* 
I was led to this discovery, from having seen 
the peritonaeum wounded in the high ope- 
ration for stone, by the best operators ; 
which I could not explain, till I observed, 
on investigating the subject, that when the 
bladder is distended by insufflation, ft rises 
in the proper cavity of the peritonaeum. I 
do not pretend that a smaU part of the 
bladder, thus distended, may not be un- 
covered by theperitonaeum above the pubis; 
but I positively assert, that this organ, (and 
in old persons more especially,) expands 
in the abdomen, in some such manner as 
the uterus does in gestation, by a gradual 
yielding of its peritonaea! as well as of its 
other coats ; and not by detaching the pe- 
ritonaeum, as ithas been hitherto supposed, 
from the abdominal parietes. It is remark- 
able that an acquaintance with the nature 
of serous membranes did not lead a priori 
to a knowledge of this fact. Why should 
not the serous membrane of the bladder 
yield as much as its mucous and ftiuscular 
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coats ; when it is well known, that thg^su^ 
ceptibility to yield to distention, is one of 
the characteristic . properties of serous ^ 
membranes ? Indeed, they yield more 
promptly than other membranes, as we see 
in hydarthrus, hernia, ascites, and in a 
multitude of other circumstances. 

<* 

‘ I need not insist more upon the import- 
ance of this anatomical disposition, parti- 
cularly as it will be necessary to return to 
the subject hereafter ; but, it explains at 
once the error committed by lithotomists, 
who, in laying open the bladder above the 
pubes, to their great consternation and sur- 
prise, have found their fingers or instru- 
ments in the^ cavity of the abdomen. 

The vertical extent of the anterior region 
of the bladder, from its summit to the up- 
per part or wall of the urethra is about three 
-inches and a half ; its breadth is about two 
inches and a half. 

t 

The posterior region of the bladder cor- 



responds to the upper half of the rectum. 
There is, between theseorgans, aperitonseal 
space, cul de sac, or vacuity, varying in ex- 
tent according to their state of plenitude, 
which maybe occupied to acertaindegreeby 
the floating intestines. This cavity is more 
marked on thesides ofthe rectum, where the 
large vessels and nerves of the pelvis lie,than 
at its centre. The extent of this region 
in the vertical direction is much more con- 
siderable than the anterior ; because it de- 
scends in the cavity of the pelvis as far as 
the floor formed by the inferior part of the 
rectum ; it is generally five inches and 
a half. The breadth of this region also 
exceeds that of the anterior region ; as this 
last contracts inferioriy, to form a part of 
the neck of the bladder. 

Tire lateral regions of the bladder, the ex- 
tent of which may be now easily conceived, 
are narrow superiorly, and broad below,? 
where they are strongly embraced by the 
fascia of the pelvis, and have some„ relation 
to the ureters, vasa deferentia, and umbi- 
lical arteries. 
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The summit 'of the bladder, covered by 
its peritoiiaeal coat, rises, aswe have pointed 
out, in the cavity of the peritonaeum ; and 
not between this membrane and the wall 
of the abdomen, where a small part of its 
anterior region only may be found. 

The inferior region of the bladder lies 
obliquely at the anterior part of the inferior 
aperture of the p'elvis ; it is neither parallel 
to the bones circumscribing this aperture, 
nor to the cutaneous surface of the peri- 
naeum. Its most posterior part lies deep, 
to allow thatpart of the rectum which forms 
the anus, to advance; while its anterior part 
is, in general, three quarters of an inch 
nearer the surface. This region has been 
very naturally divided into two parts, the 
prostatic portion, and thatwhich theFrench 
call the bas fond. It is necessary to ex- 
plain, first, what is meant by the prostatic 
part of the bladder ; for, anatomists gene- 
rally describe the prostate as a separate 
part. Now the prostate is a distinct, but 
not a separate part ; it can be no more se- 
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parated from the bladder by dissection, or 
even by maceration, than the glans penis 
from the urethra. It forms, in reality, a 
portion of the bladder ; and it is from being 
placed as a kind of soldering tissue to join 
this reservoir to the urethra, that it has 
been considered a component part of 
both. 

The prostate rises laterally, so as to con- 
stitute, not only the floor, but also a por- 
tion of the sides of the neck of the bladder; 
wliifeh neck is completed by the junction 
of the inferior, anterior and lateral regions 
of the organ. This prostatic i>art of the 
inferior region of the bladder lies upon, or 
rather corresponds to, the triangular liga- 
ment of the urethra, from which it is se- 
parated only by some cellular tissue, and 
muscular fibres belonging to the levatores 
ani. Its posterior part or margin lies im- 
mediately upon the rectum. In this de- 
scription the prostate is considered covered 
by the strong fascia which forms * its cap- 
sule. 
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The posterior portion of the inferior re- 
gion of the bladder, or the bas fond, is the 
real botton, basis, oil^ost depending part 
of the organ. It lies upon the rectum, 
closely connected with it by the dense cel- 
lular tissue or fascia of the pelvis ; except 
laterally, and before, where these organs 
are separated by the vesiculae seminales, 
themselves intimately united to the blad- 
der by this same tissue which every where 
serves to fix it to the pelvis. The extent 
of the whole of the lower region of the 
bladder from, before backwards, m*^ be 
measured by a line drawn from a point one 
inch and a half below the inferior part of 
the symphysis pubis, to the junction of the 
upper with the lower half of the rectum. 
It will be found in general to be about three 
inches and a quarter, but will vary accord- 
ing to the state of the rectum, the anterior 
wall of the intestine forming the moveable 
platform, upon which the back part of this 
region reposes. 
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The transverse diameter of this region, 
taken in its middle part, is about twoinches 
and a half ; behind tips centre it bulges out 
to form the bas fond, and anteriorly to it 
contracts, to constitute the inferior conical 
floor of tlje neck of the bladder. 



OF THE 


URETHRA CONSIDERED IN RESPECT 

TO ITB 

DIMENSIONS, FORM, AND RELATIONS. 


The Urethra is the excretory duct which 
conveys the urine from the bladder out of 
the body. Its length, adapted to that of 
the penis, varies somewhat in different in- 
dividuals ; its general caliber is seldom more 
than ofte third of an inch, and often a 
little less, but it varies in different parts of 
its extent. From the point of the prostate 
to just beyond the triangular ligament (the 
membranous portion,) it is smaller and less 
dilatable than at any other part. At the 
bulb, it is rather more capacious, and from 
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this to the glans penis it preserves an uni- 
form diameter. At the latter part, it en- 
larges a little, constituting the fossa navi- 
cularis, and finally contracts at its external 
orifice, which represents a vertical fissure. 
It is impossible to mark the precise point 
at which the bladder terminates and this 
canal begins, any more than to point out 
the place of junction between the neck and 
body of a common bottle. We may, how- 
ever, consider that the urethra commences 
at the anterior angle of the prostate, and 
terminates by its external orifice at the ex- 
tremity of the penis. Anatomists com- 
monly describe the urethra as traversing 
the prostate without telling us where it 
begins ; and they divide it into a prostatic, 
a membranous and a spongy portion ; the 
first corresponding to the prostate, the se- 
cond extending from this to the bulb, and 
the last from the bulb to its external ori- 
fice : hence the difficulty to comprehend, 
the description of the different operations 
performed in these parts, and th^e ambi- 
guity and want of precision so well suited 
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to puzzle and perplex the anatomical stu- 
dent. I have frequently been asked by 
‘men of talent and experience, what the dis- 
tinction is between the prostate, the ure- 
thra, and the neck of the bladder. They 
could not understand, if the urethra passed 
through the prostate, as described by ana- 
tomists, how it was, that lithotomists were 
Said to carry their incisions from the end 
of the urethra into the neck of the bladder. 

The conversation would run thus . — 

Q. Where does the urethra commence ? 

A. At the neck of the bladder. 

Q. What is the neck of the bladder ? 

A. That part corresponding to the 
prostate. 

Q. Well ; but the urethra traverses the 
prostate ; therefore it must commence 
beyond ii, at the body of the bladder. 

Here it has been necessary to state 
what I have just explained, and to shew, 
that the confusion was owing to the inde- 
hnite and vague limits assigned to these 
parts. • 
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The neck of the urinary reservoir is 
formed inferiorly, and in some measure, la- 
terally, by theprostate; and in the rest of ite • 
extent, it is completed by the anterior and 
lateral walls of the bladder converging at 
the ante;-ior extremity of the prostate, 
where, in my opinion, the urethra should 
be made to commence. To ascertain the 
propriety of adopting these limits, it is only 
necessary to open a bladder in situ, from 
the summit to about the middle of its pos- 
terior wall ; it will then appear evident, that 
the orifice of the neck of the bladder is at 
the anterior extremity of the prostate ; 
that the prostate forms the whole floor and 
a portion of the sides of the neck, and that 
all behind this gland belongs to the body 
of the organ. Therefore, in the lateral 
operation for stone, the only part of the 
neck interested, is that which is consti- 
tuted by the prostate ; if the incision be 
carried beyond the prostate, it is the bo^ 
of the organ which is cut. The opening 
should be described as made in the mem- 
branous portion of the urethra and pros- 
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tate ; that is, in the commencement of the 
urethra and that part of the neck of the 
bladder which is formed by the prostate. 
To divide any other part of the neck would 
require to cut upwards, or obliquely up. 
wards, above the prostate, a thing never 
dr^mt of in the lateral operation. 

The urethra begins, then, at the anterior 
extremity of the prostate, and immediately 
traverses the triangular ligament, or sep- 
tum pcrinaei, passing through which, itmay 
be said to emerge from the pelvis. It is 
then united to the sheath of the corpora 
cavernosa under which it lies, and the extre- 
mity of which it completes by the expansion 
of its erectile tunic, the dilated part which is 
called the glans penis, serving as a sort of 
capping to them. Tirmly united to this 
sheath, it is adapted to the form of the penis 
with which it is moveable beyond the trian- 
gular ligament ; but at this last point it is im- 
raoveably fixed. To determine the precise 
situation, of that part of the urethra which 
is fixed or attached to the bones of the pel- 
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vis is of extreme importance ; because it 
is the proper and invariable guide to the 
neck of the bladder ; and no one can pi»^ 
a catheter into this organ, with safety, 
unless he be well acquainted with its po- 
sition. This part of the canal lies one inch 
and a quarter below the inferior part o^he 
symphysis pubis, about three quarters of an 
inch under the lower edge of the pubic li- 
gament. 

Behind the triangular ligament,«the upper 
part of the urethra corresponds to that por- 
tion of the fascia of the pelvis, which con- 
stitutes the anterior ligaments of the blad- 
der ; its under part or inferior wall to a few 
muscular fibres on each side of it there 
are veins. After its passage through the 
ligament, it is covered below by the bulbo- 
cavernosi muscles, a fascia-form cellular 
tissue, and the skin. 

It has long been a question in dispute 


* These fibres are knoM u as Wilson's muscles ; they belong 

to till* levatorfcs ani. 
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whether the urethra is straight ; and authors 
do not agree better about its direction ; 
hence the difference of opinion respecting 
the form of catheters, and the variety of 
rules for introducing them. The urethra 
is, strictly speaking, a straight canal ; that 

is, when detached from the penis and 
stretched in the direction of a line which 
would be a continuation of that of the inner 
surface of the basis or inferior region of the 
bladder. Now, although from its connex- 
ion with the penis it cannotin allindividuals 
and at all times be made perfectly straight, 
the penis, which must be extended with 

it, not yielding sufficiently ; yet, it may be 
drawn out so as to admit of the introduction 
of a straight instrument, which, when in 
the bladder in its natural position, will have 
precisely the direction of a line drawn from 
the inner surface or posterior edge of the 
trigonal space to the hole in the triangular 
ligament, and continued forwards. This 
line* will be nearly parallel to the axis of 
the superior aperture of the pelvis. It is 
solely on account of the difference in length 
and elasticity between the urethra and 
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peuis that the canal can be better stretched 
in most cases, on a curved than on a straight 
catheter. But the curved instrument is 
not preferred merely for this reason : it 
has the advantage, when introduced into 
the bladder, of occupying its centre; where- 
as, the eiid of the straight one cannot be 
carried from the bottom of the organ, with- 
out considerable pressure on the upper 
jjart of its neck, and on the lower part of 
the edge of the foramen in tlie triangular 
ligament. 

A straight sound, when an effort is made 
to direct its end towards the centre of the 
bladder, represents a lever, the fulcrum of 
which is the lower margin of the opening 
in the triangular ligament, the resistance, 
the upper or;rather anterior wall of the neefe 
of the bladder, and the power the hand of 
the operator. 

With a curved instrument the whoJe of 
the bladder may be explored ; its summit 
may be reached without difficulty*; this is 
quite imptossiblc with a straight staff '- 



ORGANISATION OF THE BLADDER 


AND 

ITS EXCRETORY DUCT. 


Considered in a general point of view, 
the bladder, like the alimentary canal, is 
formed of three distinct coats, besides lay- 
ers of cellular tissue ; a mucous membrane 
forms its internal, a serous membrane its 
external tunic,“and between these is a mem- 
braniform stratum of muscular fibres. Its 
serous covering is furnished by the perito- 
naeum, which passes from the anterior wall 
of abdomen over the summit of the 
bladder, and then, lining its posterior sur- 
face, lateral regions and bas-fond, is reflected 
upcm the' rectum and sides of |he pelvis. 
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By this reflection of the peritonseura from 
the bladder to the rectum, the inferior 
of the pelvis is closed, and a sort of pouch 
or cul de sac is formed between these or- 
gans. 

The middle part of this pouch advances 
within half an inch of the posterior mar- 
gin of the prostate ; whilst it recedes laterally, 
so as scarcely to cover the posterior extre- 
mities of the vesiculae seminales. By this 
disposition, the most depending part of the 
peritonaeal reflection represents a quick 
curve, its convexity being turned forwards, 
towards the prostate. The peritonaeum 
is not constantly reflected at the same dis- 
tance from the prostate ; in some subjects 
it does not come within an inch and a quar- 
ter of it ; in others it advances as far as iti 
posterior margin. We see, then, that the 
inferior part of the anterior and lateral re* 
gions of the bladder, as well as the anterior 
part of its inferior region, have no serous 
coat or j^eritonaeal covering. The serous coat 
of the bladder, is pretty intimately unitedito 
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the muscular coat, by alayerof cellular tissue 
which might be described as a distinct tu- 
nic. Its adhesion becomes weaker near the 
difierent points where it is reflected. 

This cellular stratum which unites the 
serous membrane to the muscular fibres, 
may be considered as a modified contin- 
uation of the fascia of the pelvis, reflecting 
itself fiorn the levatores ani muscles, under 
the peritonaeum. The fascia of the pelvis 
is strongly marked, thick and dense, where 
it begins to be thus reflected, forming a 
strong floor or partition between the abdo- 
men and perinaeum. 

Under this cellular tunic is the muscular 
coat, composed of fibres running generally 
in a direction parallel to the great axis of 
the bladder, some of which, however, are 
seen to cross each other. 

These fibres muster in considerable 
strength at the bottom and neck of the blad- 
der, where they intersect those of the levju 

It 
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toTM ani muscles. A fasciculus of these fi- 
bres surround| the neck of the bladder, so 
as to form a sort of sphincter ; but this dis- 
position is not very evident in some individ- 
uals. The muscular coat of the bladder, 
during its contraction, draws the moveable 
parts of the organ towards the fixed ones, 
exactly as the fingers spread over a bladder 
of elastic gum act, when pressure is made 
to empty it. 

In individuals who have no very distinct 
sphincter vesicae, the urine does not flow 
involuntarily ; because, in the natural state, 
the vesical orifice of the urethra is closed, 
as we have already explained ; and the con- 
traction of the muscular coat of the blad- 
derand of the abdominalmusclesis required 
to overcomethe resistance, which theclosed 
urethra thus passively makes to the dis- 
charge of this fluid. 

The sphincter of the bladder is by no 
means so necessary as that of the rectum ; 
and in paraplegia, where there is involun- 
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tary eracuation of the faeces, the ccmoomi- 
tant retention of urine is to be partly ex- 
plained by this fact, that Uie contraction of 
the bladder itself is necessary to overcome 
the resistance of its naturally closed orifice. 

The muscular coatof the bladderis some- 
times so constructed as to form round fas- 
ciculi or pillars within the cavity of the 
organ, 'dividing it in to cells, which may lodge 
gravel or calculi. These cells result from 
the unequal distribution of the muscular 
fibres. When these are collected in bun- 
dles, instead of forming a uniform stratum ; 
the bladder, being consequently weak in 
the intervals which they leave, is there dis- 
tended into cells. Such bladders are pe- 
culiarly favourable to the precipitation of 
substances contained in the urine; and 
when any concretion exists, it is liable to 
lodge in the cells, and is not so likely to 
be expelled as when the bladder is smooth. 

I have very frequently found calculi lodged 
in these cells, and sometimes have seen 
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the calcareous phosphate in a softish state, 
in great abundance, in all the vacuities be- 
tween the columns. 

The mucous coat of the bladder is thin 
and pale ; its villi are so fine as to be scarcely 
discernible, and its follicles are not visible 
in the healthy slate. It is of course con- 
tinuous with the internal membrane of the 
ureters and urethra. Between the two 
last mentioned coats exists a dense but thin 
layer of cellular tissue, in which small ram- 
ifications of vessels and nerves are observed, 

and which has been described by some 

•/ 

authors as the cellular coat of the bladder. 

The fixed parts of the bladder offer pe- 
culiarities of structure, which require a se- 
parate description. They are the strongest 
and thickest parts of the organ of which 
they form the floor. 

♦ 

The prostate forms about the two ante- 
rior fifths of this floor or inferior region of 
the bladder. It is of a triangular form, its 
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base being turned backwards, its summit 
forwards. Its antero-posterior diameter 
is- about one inch and an eighth ; its base, 
measured across, has nearly the same ex- 
tent. It is about three quarters of an inch 
thick; but the volume of the prostate varies^* 
almost as much as that of the spleen : in 
some subjects it has thrice the size here re- 
presented. It forms, as we have already 
stated, the bottom and a portion of the sides 
of the neck of the bladder, and joins it to 
the commencement of the urethra ; its 
centre being slightly hollowed out for this 
purjjose. Its internal surface is lined by 
the mucous membrane of the bladder, as 
it becomes continuous with that of the 
urethra ; and, externally, it is intimately 
united to a layer of the fascia of the pel- 
vis, which forms its capsule. From its 
shape, the prostate appears to be composed 
of two lateral lobes united by a middle and 
inferior portion ; from the back part of this 
last a protuberance rises towards the cavity 
of the bladder, which produces an elevation 
of the mucous membrane, varying in form 
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and size, called the uvula ve^cceav luette Ve- 
sicale. This protuberance corresponds to 
what has been called the third lobe of th€ 
prostate ; it has sometimes been seen so de- 
veloped, as to block up the entrance to the 
bladder^ Anteriorly to this elevation, and 
corresponding to the anterior half of the 
prostate, is a ridge or elevation formed 
by a longitudinal fold of the mucous mem- 
brane.* At the anterior extremity of this, 
are the orifices of the ejaculatory ducts, se- 
parated only by the thickness of the fold, 
on the very tip of which, is another orifice, 
that of a long lacuna directed backwards. 
The precise nature of the tissue of the 
prostate is not known ; it is firm and 
dense, almost as hard as fibro-cartilage ; it 
contains a multitude of follicles, which 
open by twelve or fifteen small ducts upon 
the mucous membrane, near the verumon- 
tanum, where they shed a viscid fluid, of 
a grey or yellow colour. By pressure this 
fluid is seen to issue from the ducts. 


« The verumonlanuni or caput gaUinaginis. 
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The tfiro ejaculatory ducts pass through 
the prostate in a longitudinal direction, on 
the median line, at the distance of two or 
three lineS from its inner surface. It is im- 
portant to notice that these ducts, which 
are very small, run close together, and open 
into the urethra, each by a smalT orifice, 
upon the anterior and lateral parts of the 
verumontanum. They are formed of a mu- 
cous coat strengthened by cellular tissue. 

Of the three posterior fifths of the basis 
or inferior region of the bladder, the ante- 
rior half has been called the trigonal space 
or trigone ve^ale. This space is smooth and 
triangular ; its posterior angles are formed 
by the orifices of the ureters, the anterior 
one by the uvula vesicas, its sides being 
about an* inch in length. The thickness 
of the bladder exceeds two lines in this place, 
under which are the vesiculae seminales, se- 
parating its lateral parts from the rectum. 

The orifices of the ureters, which form 
the posterior angles of this space, arc not 
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easily perceived on tlie internal surface of 
the bladder ; as these canals run obliquely 
between its muscular and raucous coats, for 
, the extent of one inch. From their direc- 
tion being almost parallel to the sides of 
the bladder, the mucous membrane forms 
over their orifices a sort of valve, which is 
an obstacle to the retrogression of the urine. 
Some of the fibres of the muscular coat are 
so disposed as to appear to have a certain 
influence, during their contraction, in clos- 
ing these orifices. 

The orifices of the ureters lie just above 
the posterior extremities of the vesiculae 
seminales of which it may be necessary to 
give a brief description. 

The vesiculie seminales are placed, then, 
under the sides of the trigonal space of the 
basis of the bladder, upon the rectum ; be- 
tween the orifices of the ureters which are 
behind, and the prostate gland which is be- 
fore them ; on the outside of the vasa de- 
ferentia, and on the inside of the levatores 
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ani muscles. They belong to the geni|al 
apparatus by their functions, but, by their 
•connexions they are not independent of 
the urinary apparatus, beingfirmly and inti- 
mately united to the bladder by a layer 
of the fascia of the pelvis ; y<jt they do 
not, like the prostate, form a part of .this 
reservoir: they are united to the rectum in 
a much less intimate manner. Their length 
is about two inches and a half, their breadth 
rather more than half an inch, and their 
thickness about two lines. They are flat, 
slightly conical, and at their surface tuber- 
cular. Their anterior extremities, lying 
close to the slightly concave margin of the 
prostate, are separated only by the vasa de- 
ferentia ; whilst their posterior or free ex- 
tremities are separated, by the distance of 
one inch and a quarter. They, therefore, 
circumscribe an external trigonal or trian- 
gular space, which lies immediately upon 
the lectum. 

The vesiculae seminales seem formed by 
a continuation of the vasa dcferentia dis- 
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posed as a flexuous canal, wound up, and 
having its divers flexures united, so as not 
to be easily unfolded ; at any rate, the vasa 
defereiitia, vesiculae seminales and ejacu- 
latory canals, are inseparably united at the 
posterior /?dge of the prostate. When cut 
through, they appear divided into cells, 
which are separated by partitions. They 
are formed of an external white coat, analo- 
gous to, but somewhat finer than, that which 
forms the vasa deferentia, and of an internal 
mucous lining not unlike that of the gall- 
bladder. They are abundantly supplied 
with blood vessels. The vasa deferentia lie 
close to the inside of the vesiculae semina- 
les ; they are here larger and more flat than 
in the rest of their extent. F ollowing these 
vasa backwards, we perceive that they pass 
towards the lateral regions of the bladder, 
superiorly and anteriorly to the ureters and 
behind the umbilical arteries. 

• 

In addition to these peculiarities of struc- 
ture, in the fixed parts of the bladder, one 
remark may be applied to its summit or 



most moveable region. This part of the 
organ is of considerable thickness, the 
jnuscular fibres being assembled in it in 
a strong cluster. The urachus, a fibrous 
cord or obliterated canal, and, on the sides 
of this, the umbilical arteries, all ascending 
between the peritonaeum and linea alba to 
the umbilicus, tend to increase the subs- 
tance of the summit of the bladder. 

The bladder has a large supply of blood ; 
the number and volume of its vessels, how- 
ever, vary considerably. They occupy its 
lower and lateral regions principally. The 
arteries spring, three or four of them, from 
the umbilical, one or two from the hemor- 
rhoidales mediae, some from the internal 
pudic, and one from the trunk of the hypo- 
gastric.* This last, called by Chaussier the 
vesic oprostaticartery, is small ; it runs along 
the bottom of the bladder to the prostate, 
spreading its branches in this gland, in the 
vesiculae seminales and rectum. 


The obturator and epigastric arteries. 
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give a few twigs to the upper part of the 
bladder. 

The veins correspond to these arteries ; 
but there is, besides, a very important plex- 
us on each side of the neck of the bladder, 
situated, in general, immediately above the 
prostate and vesiculse seminales. It is 
formed by most of the veins of the penis, 
which pass under the arch of the pubes, and 
after dividing, sub-dividing and anastomo- 
sing with the veins of the bladder to form 
it, collect into two or three trunks, that 
open into the internal iliac, near the ob- 
turator. This plexus merits the particular 
attention of the surgeon ; it should be re- 
spected in all operations ; for there is no 
part, the lesion of which is more serious. 

Its inflammation is generally followed by 
suppuration and death, and when wounded, 
it fs a source of troublesome and sometimes 
fatal hemorrhage. The nerves of the blad- 
der arise from the spinal and greatsympa- 
thetic system; several filaments proceed 
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from the sacral, and many from the hypo-" 
gastric plexus. They vary in number, and 
are irregularly interlaced ; passing over the 
sides of the rectum, they arrive at the la- 
teral parts of the basis of the organ, to the 
mucous and muscular membranes of which 
‘ they are distributed, as well as to the pros- 
tate gland, and vesiculae sem inales. 

The lymphatics bf the bladder proceed 
to the hypogastric glands, and more espe- 
cially to those placed on the passage of 
the umbilical arteries. 



ORGANISATION OF THE URETHRA. 


Tlie urethra is formed of an internal 
mucous membrane, a dense cellular coat, 
and a peculiar erectile tissue. Its mucous 
membrane is continuous with the integu- 
ment of the glans penis on the one hand, 
and with the internal lining of the bladder^ 
of the ejaculatory and prostatic ducts, on 
the other. It is of a pink or red colour, 
near the former, and whitish in the rest of 
its extent. Where the mucous membrane 
lines the anterior half of the prostate, it 
offers, as we have already stated, the longi- 



tudinal rising called the verumontanum, 
with the orifices of the ejaculatory ducts, 
-and of a lacuna three quarters of an inch 
in length. On either side of this elevation 
the prostatic ducts are generally observed to 
open ; anteriorly to the bulb of J;he ure- 
thra, it presents numerous other lacuiise, 
called the simuses of Morgagni; they are lit- 
tle canals formed by the reflection of the 
membrane, which is throughout very fine 
and delicate ; and thev become more and 
more abuiidaht towards the fossa navicu- 
laris. 

The‘cellular coat of the urethra is almost 
inseparably united to its mucous lining ; it 
is blended with the tissue of the prostate, 
and from this gland to the bulb, an extent 
of three quarters of an inch, comprehend- 
‘ ing what is called the membranous portion 
of the canal, is peculiarly strong ; being 
fortifipd by a layer of the triangular liga- 
ment and fibres of the surrounding mus- 
cles. In lhe rest of its extent, it is pretty 
intimatclv united to the erectile tunic. 
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This last coat constitutes a part of the 
urethra, from the triangular ligament to 
its external orifice. It begins by forming’ 
what is called the bulb ; and then consti- 
tutes a uniform tunic as far as the glans pe- 
nis. Itis impossible to assign very definite 
limits to the bulbl>f the urethra ; by which 
I understand that part of the tunic, which 
lies upon the anterior surface of the trian- 
gular ligament, and which ceases to be 
bulb, when it adapts itself to the other 
coats of the urethra. Not^ the extent to 
which it covers this surface of the ligament 
varies much: in some individuals it de- 
scends almost as far as the sphinctser ani ; 
in others, it does not cover more than four 
or five lines of this septum, to which it very 
closely adheres. This part of the urethra 
is covered below by the bulbo-cavernosi 
muscles, which, when they contract, press 
it against the triangular ligament. At 
the end of the corpora cavernosa the erectile 
tunieexpands above and behind, toformthe 
end, or glans penis, being at its under part, 
or below the fossa navicularis, very thin. 
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Its external surface is united to the cor- 
pora cavernosa by a layer of fibro-cellular 
. tissue ; and by a layer less firm and dense, 
to the bulbo-cavernosi muscles and to the 
cellular tissue, which separates it from the 
integuments of the scrotum and penis. It 
is constituted by erectile tissue, the cellis of 
which are much smaller and more delicate 
than those of the corpora cavernosa penis, 
and contains no muscular fibres, other than 
those entering into the composition of the 
veins of wliich this tissue is formed.* 

On the sides of the bulb, in the imme- 
diate vicinity of the triangular ligament, 
lie two little, round, glandular bodies, about 
the size of a pea, of a reddish colour and of 
a tissue not unlike that of the salivary 

* The veins have all a contractile or iijusciilar tunic ; and 
as the erectile tissue is formed of veins, the ureUira may be said 
to be muscular. I have examined this canal over and over 
again, with the most willing desire to detect other muscular 
fibres, but have never been able to discover any. I must say, 
however, that according to my own observation, the muscular 
coat of veins^omposing the erectile tissue generally, is more 
developed than in other veins ; and the uses of this tissue seem to 
confirm the opinion I entertain of its structure. 

K 
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glands : they open into the urethra, each 
by a small duct, three quarters of an inch 
in length, which runs obliquely forward 
to the mucous surface of the canal. These 
glands, which appear to be formed of an 
assemblage of follicles, are not always found. 
* 

It may be necessary to repeat, that the 
portion of the urethra between the ante- 
rior angle of the prostate and the anterior 
surface of the triangular ligament, a por- 
tion which never exceeds three quarters of 
an inch in length, is the fixed part of the 
canal ; it liCvS under the arch of the pubis, 
one inch and a quarter below its symphysis, 
and is embraced by the opening in this li- 
gament. This anatomists call the mem- 
branous portion. 

The blood vessels of the urethra are fur- 
nished by the internal pudic ; several twigs 
traverse the sheath of the corpora cavernosa 
to be distributed to it. Its lymphatic ves- 
sels go to the glands of the groin afid pelvis. 
It receives nerves from the pudic and lesser 
sciatic. 



DESCRIPTION 


OF TUE REGIONS OF THE BODY, 


OR 

PARTS. THROUGH WHICH, THE BLADDER 
MAY ME ATTACiKED. 


Having described the bladder and ure- 
thra, we have now to consider them as 
complete organs, in reference to the parts 
through which they may be laid open ; and 
as the former can be attacked at the su- 
perior cf at the inferior aperture of the 
pelvis, it is of great importance to form a 
correct notion of its position relatively to 
this osseous cavity. 

The direction in which any thing can be 
carried into, or extracted from, the bladder, 
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with safety, depends upon an accurate 
knowledge of the relation the organ bears 
to the apertures of the pelvis. In fact, this . 
relation should not be lost sight of for one 
instant, in any stage of any operation where 
the parts contained in tlie pelvis are con- 
cerned. # 

The cavity of tlie pelvis is thrown back 
so that its upper aperture is inclined for- 
wards. In the erect i)osturc, a horizontal 
line carried backwards from the symphy- 
sis pubis, falls in the middle of the hollow 
of the sacrum ; and another, perpendicular 
to this, carried from the same point up- 
wards, meets the third lumbar vertebra. 

The two apertures of the pelvis are by 
no means parallel ; two lines directed from 
the surface of the body to the centre of 
of the cavity, one perpendicular to the plane 
of its superior, the other to that of its in- 
ferior aperture, must have very different 
directions. ‘ 

The axis of the superior aperture is re- 
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presented by a line drawn from the junction 
of the two superior thirds of the sacrum 
with its inferior third, to tlie umbilicus ; 
and the plane of the lower aperture is such, 
that its axis corresponds to a line drawn 
from the mi^e of tlie space between the 
apex of the cdccyx andjthe sympliysis pu- 
bis, to the sacro-vertebral prominence. ‘ 

• If the bladder “occupied the centre of 
the pelvis, it would be right, in the extrac- 
tion of a foreign body from its cavity, to di- 
rect the forceps in a line parallel, or as near 
as may be parallel, to the axes of the aper- 
tures of the pelvis : to that of the superior 
aperture, w'hen the operation is performed 
above the pubes ; and to that of the inferior 
aperture in lithotomy by the perinaeum. 

« 

But, as this is not the case, a line drawn 
from the centre of the floor of the bladder 
to the most spacious part of either aperture 
of the pelvis, indicates the passage, which, 
as far as compatible with the situation of 
the incision, ought to be given to a foreign 
body drawn from the bladder. 
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It is evident, that the more we deviate from 
this rule, the greater must be the compres- 
sion and contusion of the soft parts, be- 
tween the stone and the bones. And, yet, 
how very few operators are aware of this 
simple fact. We have all seen,^md we every 
day see them sin in this particular; not 
unfrequently, patients are absolutely lifted 
up by instruments drawn against some 
part of the pelvis. 

It has been usual to cut into the ante- 
rior region of the bladder, above the pubes ; 
and to open its inferior region, by the in- 
ferior aperture of the pelvis, either through 
the perinaeum or through the rectum, or 
by dividing parts of both. We have, there- 
fore, to examine the supra and infra-pubic 
regions, in order to know what parts exist 
there, between the bladder and the sur- 
face of the body. 

The anatomy of the first region iff sim- 
ply that of the lower part of thq anterior 
wall of the abdomen ; we must, however, 
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premise, that the different parts divided 
here to expose the bladder, must be cut 
' through or traversed, in a direction parallel 
to the axis of the superior aperture of the 
pelvis, as close to the ossa pubis as possible. 
These parts are the skin, cellular tissue, 
the fascia superficialis, the linea alba, deep 
cellular tissue, and the fascia transversalis. 

I have already explained that if this re- 
gion were examined to the extent of one 
inch, above the p\ibes, it would be neces- 
sary to add to the parts just enumerated, 
two layers of peritonsBum ; namely, one 
layer covering the wall of the abdomen, 
the other forming the external tunic of 
the bladder. I have, therefore, purposely 
used the expression close to the pubes ; 
meaning, that the instrument employed to 
open the bladder, should be kept in im- 
mediate contact with the superior surface 
of thft symphysis. 

The parts lie in the order, in which they 
are here named. The skin is covered with 
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more or less hair ; the sub-cutaneous cel- 
lular and adipose tissue varies in quantity 
in different subjects ; in some, its .thick- 
ness does not exceed three or four lines J 
in others, it is one, two or three inches 
thick, lilhe fascia supei*ficialis varies, also, 
in strength and thickness, in different in- 
dividuals. It is not very intimately united 
to the parts beneath it. 

The linea alba, formed by the conjoined 
aponeuroses of the large muscles of the ab- 
domen, between the adjacent edges of the 
recti and pyramidales muscles, is, in point 
of breadth, a mere line, at this part of the 
abdomen ; so that, when cut through lon- 
gitudinally, the margins of the above mus- 
cles of one side, seem to be in contact 

1 4 

with those of the other. The deep cellular 
tissue intermediate to the linea alba and 
fascia transversalis, is not very abundant ; 
that between the fascia and peritonaeum 
constitutes a loose layer, containing more 
or less fat, and through which, unfortu- 
nately, the urine easily makes way into the 
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cellular tissue of the pelvis, after the high 
operation for stone. It is in this tissue 
, that the part of the bladder lies, which we 
consider to be uncovered by peritoneum, 
namely, a portion of its anterior region, 
and not its summit. 

The femoral artery furnishes the super- 
ficial epigastric, circumflexa ilii and some- 
times other small branches to the skin, su- 
perficial cellular tissue and fascia super- 
ficialis; the deeper parts receive small twigs 
from the obturator and epigastric arteries. 

We now proceed to the description of 
the infra-pubic region. Here, the extent 
of the inferior aperture of the pelvis is the 
first thing to be attended to, the boun- 
daries of* this aperture being, also, those 
of the infra-pubic region ; to enquire how 
the opening is filled up, is, of course, to 
enquire what parts occupy, and in what 
manner, the perinaeum and region of the 
anus. It cannot be too often repeated, that 
the dimensions of the outlet of the pelvis 
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are of the greatest consequence to the sur- 
geon ; they constitute a most essential part 
of the data, from which he is to decide a$ . 
to the best treatment of stone ; and, al- 
though they do not seem to have been 
considered of so much importance by ana- 
tomists, or even by those who have written 
ex professo on this disease, there can be 
no doubtthat aperson to whom they are not 
familiar, is utterly incomjjetent to form a 
correct opinion upon the subj ect. In gene- 
ral, the attention has been so little fixed 
upon the point in question, that, in the 
history of operations for stone, the extra- 
neous body (somewhat increased in the eyes 
of the operator by the difiSculty experienced 
in its extraction,) has been sometimes de- 
scribed of such a volume, as to exceed the 
extent of the osseous canal, throifgh which 
it was made to pass ; mistatements arising 
evidently from the errors abroad respect- 
ing the extent of the pelvic outlet. 

The margin of the inferior, aperture of 
the pelvis is formed superiorly and ante- 
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riorly by the symphysis pubis ; laterally, 
by the branches of the ossa pubis and df 
fhe ischia ; behind, by the summit of the 
coccyx ; and on the sides, posteriorly, by the 
sacro<«ciatic ligaments and ischiatic tuber- 
osities. The plane of the aperture is in- 
clined fornrards, as its axis indicates. 

The best mode of measuring the open- 
ing, and of appreciating its form and di- 
rection, is to remove the bladder, rectum, 
and all the soft parts of the perinaeum and 
pelvis, except the obturators and pyrifor- 
raes muscles, and their fasciae. It will 
then be seen, that the distance from the 
bottom of the symphy^s pubis to the tip 
of the coccyx, is about four inches and an 
eighth. The greatest transverse diameter 
is that ’taken from the back part of one 
tuber ischii, where the larger sacro-sciatic 
ligament is attached, to the same point of 
the opposite side; it passes immediately be- 
hind tl^e anus and measures three inches.* 

^ 

The direction in which a stone should be extracted by 

the pelvic outlet is indicated by a line drawn from the incision 
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The extent of a line drawn across, along 
the inferior edge of the pubic ligament, 
from one side of the pubic arch to the other, 
is one inch and an eighth ; lower down, op- 
posite the posterior margin of the prostate, 
(and by opposite, I mean in a line inter- 
secting another drawn parallel to the axis 
of the outlet, from this margin forwards,) 
the distance across, which has been tre- 
mendously over-rated, is only one inch and 
three quarters. Finally, the extent of a 
line drawn from one ramus ischii to the 
other immediately in front of the anus, is 
two inches and a half. This last line cir- 
cumscribes what is generally called the 
perinaeum ; ,all that is posterior to it be- 
longing to the region of the anus. 

The length of one side of the pubic arch, 
taken from the back part of the tuber ischii 
to the bottom of the symphysis pubis, is 
about three inches and a half. 


in the prostate^ towards the part of the pelvis, . where this dih- 
ineter is taken ; but^ as the prostate is turned fbrwards and 
near the bones, the extraneous body and blades of the forceps 
must first be made to revolve on an axis formed at the poste- 
rior extremity of the incision in this si^laiHl. 
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We have given the average admeasure^ 
ment, but these diniensions vary much more 
>in the male than in the female pelvis ; and 
almost always, trhat is lost in one diameter 
is gained in another ; if the distance is aug- 
mented from the symphysis pubis to the 
coccyx, the transverse diameter will be 
found proportionably diminished ; and 
when the latter is excessive, the antero-pos- 
terior diameter is lessened. 

At some depth in this space, towards 
the pelvic cavity, and fixed principally by 
the fascia of the pelvis, lie, on the median 
line, the floor of the neck of the bladder, 
or inferior surface of the prostate, and a 
part of the rectum. The only portion of 
this space on the median line left unoccu- 
pied by these parts of the bladder and rec- 
tum, is that between the symphysis pubis 
and anterior extremity of the prostate ; it 
measi^es one inch and a quarter. The 
posterior margin of the prostate rests upon, 
and is in immediate contact with, the an- 
tefior wall of the rectum. 
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^ In examining, then, the middle part of 
the pelvic outlet, from before backwards, 
in which direction it measures four inchef^ 
and an eighth, we have first the space of 
one inch and a quarter between the sym- 
physis pjabis and anterior extremity of the 
prostate, then we have the inferior surface 
of this gland, which occupies an inch and 
an eighth, and finally we have the remain- 
ing inch and three quarters occupied by 
the last curvature of the rectum. 

Toknow the precise situation of the neck 
of the bladder and this part of the rectum, 
and to know what parts surround, and exist 
between them and the skin, is to be ac- 
quainted with the anatomy of theperinaeum 
and region of the anus. The floor of the 
neckofthebladder, havingits anteJriorextre- 
raityan inch andaquarter belowthe symphy- • 
sis pubis, and its back part upon the rectum, 
is, we repeat, neither parallel to the skin, nor 
to the plane of the pubic arch. Its*central 
part lies about an inch within this plane or 
from the perinaeal surface of the ossa pu- 
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bis and ischia. Its anterior part is nearer 
the skin of the perinaeum tlian its bacHl 
.part by at least three quarters of an inch ; 
so that the thickness of the parts separating 
this region of the bladder from the skin, 
or the depth of the perinaeum, which in 
its centre varies from two to four fnches, 
is three quarters of an inch less anteriorly 
where the urethra begins, than posteriorly 
opposite the back margin of the prostate. 
Two distinct fasciae, a good deal of cellular 
tissue and several vessels and nerves form 
the substance of the perinaeum and sepa- 
rate the neck of the bladder from the com- 
mon integument. 

Under the skin furnished with hair and 
presenting a longitudinal line called the 
raphe that runs centrally from the rectum 
to the scrotum, we find a good deal of cel- 
lular and adipose tissue which is sometimes 
condensed into a strong fascia-form layer. 

Beneath this, is a fascia extending across 
the whole perinaeum and firmly attached 
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to the rami of the ossa pubis and of. the 
ischia, where it meets the insertion of the 
fascia lata. It is very strong at its attach-, 
ments to these bones, and thinner near the 
rectum around which it is prolonged to be 
fixed to the coccyx. Subjacent to this fas- 
cia and separated from it by a little cellu- 
lar tissue, are several muscles. The bulbo- 
cavernosi lie in the middle and form a sort 
of platform to the bulb of the urethra; exter- 
nally to these, lies on each side, upon the cor- 
responding corpus cavernosum, the iscliio- 
cavernosus: there is a slight longitudinalfur- 
row between the ischio and bulbo-cavernosi 
muscles. From the centre of the posterior 
margin of the muscular floor formed by 
the bulbo-cavernosi, a strip of muscle is 
sent back to the anterior part of the sphinc- 
ter ani with which its fibres are ’blended. 
The muscular layer of the perinaeum is 
completed by the transversi perinaei which 
lie deeper, and are stretched from the ra- 
mi of the ischia to the centre of the peri- 
na^um, where all these muscles » meet to 
form, with someof thefibres of thelevatoyes 
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ani, a strong, dense, muscular intersec- 
tion. 

When these muscles are removed, we come 
to the bulb of the urethra and the second 
layer of fascia, which is called tlje triangular 
ligament or septum perinaei. It is attached 
to the branches of the ossa pubis and of 
the ischia on each side : at these attach- 
ments it is disposed as a simple aponeuro- 
sis ; but, anteriorly and posteriorly, its dis- 
position is more intricate. In the latter 
direction, when opposite the back edge of 
the transversi perinaei muscles, it becomes 
blended with the superficial perinaeal fas- 
cia on the one hand, and witli a fascia-form 
layer lining the external surface of the le- 
vatores ani, on the other. By means of 
this last layer it may be said to be reflected 
up to the origin of the levatores ani, arid by 
means of the first, it winds round the rec- 
tuiij. to be attached to the neighbouring 
part of the margin of the pelvis, namely, 
the sciatic ligaments and coccyx. Ats the 

triangular ligament forms a complete sep- 
ia 
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turn, closing tlhe whole pelvic outlet, it 
must necessarily open somewhere to let 
out the uretlira to the corpora cavetr 
nosa, and to admit of the rectum passing 
to the skin. We have just stated that it 
winds roun<^ the rectum, or rather opens to 
let through this intestine ; and, as all fas- 
ciae are reflected, or send a prolongation 
upon parts passing through them, the layer 
upon the levator ani muscle should be 
considered as a reflection given off to the 
intestine as it traverses the triangular liga- 
ment. The same thing occurs anteriorly : 
at the distance of one inch and a quarter 
beneath the symphysis pubis, and half an 
inch below the edge of the pubic ligament, 
the triangular ligament opens tolet through 
the urethra ; and then, from the edge of 
the opening it sends a prolongation back- 
wards, which strengthens and forms a kind 
of sheath to' the membranous portibn of 
thb urethra, and so bCcdmes continuous with 
that layer of the fascia of the pelvis con- 
stituting the capsule of the prostate. 

This opening for the urethra has been 
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described as a'regular foramen, 
ther a loop than a round hole. Perhaps 
form will be better understood if we say^ 
that where the ligament meets tl\e mem- 
branous portion of the urethra, it divides^^ 
into a right and left cornu, which, as they 
proceed to be attached to the ^ubic arch, 
leave between them a circular margin for 
this part of the canal to lie upon. Opposite 
the inferior border of the'pubic ligament, 
each cornu splits into two layers, one of 
which is fixed to the cutaneous, the other 
to the pelvic surface of the symphysis pu- 
bis, so that the pubic ligament is included 
between them. It may be easily under- 
stood, how, from the membranous portion 
of the urethra being so narrowly embraced 
by the triangular ligament, it is, in re- 
ality, affixed part of the canal. 

The pubic ligimieht is the chief structure 
between the lower pmrt of the anterior wall 
of thF'bladder.and the skin, above the ure* 
thra. It is v^y strong and firmly atfi^^l^ . 
to the pubic arch; its diameter from before 
backwards is three quarters of an inch. 



Wlien the triangular ligament is re- 
moved, wc come to the inferior surface of 
the prostate enclosed in its capsule, and 
joined by its anterior extremity to the 
membranous portion of the urethra ; and, 
it is here that a correct notion may be 
obtained ol^ the position of these parts, and 
a just estimate Ibrmcd of what I have stated 
resjiecting it. 

Stripping off the thin cellular layer re- 
flected from the triangular ligament upon 
the levatores ani, we perceive these mus- 
cles proceeding to the rectum, prostate, and 
membranous portion of the uretlira ; they 
form the contractile sad 41 e by which these 
parts are chiefly suspended and supported 
against the pressure produced by the con- 
traction of the diaphragm. 

As that portion of the wall of the'pelvis, 
corresponding to nearly the whole extent 
of these muscles, is lined by the fascia tiind- 
ing down the obturator muscle, there is, in 
this part of the perinaeum, a sort of elon- 



gated, aponeurotic Cavity extending frotS 
the symphysis pubis to the sacro-sciatic 
ligament. 

The external boundary of this space is 
constituted by tlie obturator fascia, its in- 
ferior wall by the pelvic surface of the trian- 
gular ligament, and its internal boundaiyr 
by the layer reflected from this upon the 
levatores ani muscles. 

Beyond these muscles we arrive at the 
fascia of the pelvis, or great aponeurotic 
partition separating the peritonaeum from 
the perinaeuin or floor of the pelvis. It is 
seen passing down from the rim of the pel- 
vis to which it is attached, to the bladder and 
rectum. At the symphysis it constitutes 
the anteribr ligaments of theformer; andla- 
•terally, when arrived at the sides of tlie 
prostate, it forms the capsule of this gland ; 
at the same time it joins the cellular layer 
reflected upon the outer surface of the leva- 
tores ani muscles, and is, in addition, con- 
tinuous with the cellular tissue placed be- 
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tweeo the serous and muscular coats of the 
Bladder. It is thus, that from forming the 
capsule of the prostate, this fascia is co|i> 
tinuous, by means of the sheatli of the 
membranous portion of the urethra, with 
the triangular ligament ; and that all these, 
to whi^i, for facilitating description, dis- 
tinct names have been given, might rea- 
sonably be spoken of as different parts of 
the same fascia. 

It will naturally be difficult to conceive 
how the fascia of the pelvis can become 
the layer covering the inferior surface of 
the prostate, since the fibres of the levator 
ani muscles are placedhetween them. The 
fact is, these fibres are attached to the pros- 
tate by means of two layers of fascia, and 
are included between them just as the ten- 
sor vaginae femoris muscle is placed be- 
tween and attached by means of two layers 
of the fkscia lata. Were we to describe 
the fascia lining the bottom oi^ the pros- 
tate and forming the greater >part of its 
capsule, as proceeding from the median 
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. line laterally ; we should say, that when 
it fe^hes the 'margin of the gland, it di< 
vides into three layers, two of which en- 
close, as in a sheath, the levator ani mus- 
cle, whilst tire other is continued upon the 
bladder, under its peritonaeal coat > •of the 
two first layers, the inner one is the fascia 
of the pelvis and lines the inner surface of 
the levator ani, the other is the layer re- 
flected on the outer surface of this muscle 
from the triangular ligament. 

But the fascia of the pelvis or recto-ve- 
sical aponeurosis is generally described as 
proceeding downwards from its attachment 
totherimof the pelvis. In this case,we must 
say, that it descends, lining the bones and 
obturator muscle, till it reaches the upper 
border of the levator ani, and that at this 
border it splits into three layers, an internal 
one which invests the internal surface of 
this muscler^rms the capsule of the pros- 
tate, and is reflected upon the bladder and 
rectum between their serous and muscular 
coats ; a middle one which covers the ex- 
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tcrnal surface of tlie same muscle aiid is the , 
reflected cellular layer of the triangular li- 
gament ; and an external one which coiitia- 
ues to line the obturator muscle and is at- 
tached around the foramen thyroideum. 

It is a question often raised and not with- 
out plausibility, whether the layers here 
described ought to be considered as real 
aponeuroses, or merely as layers of cellular 
tissue ? To this it may be answered, 
that the muscles are separated by cellular 
tissue in this region as well as in every other 
part of the body, but that this tissue be- 
comes condensed in certain points into an 
aponeurotic structure. 

The fascia of the pyriformis, the obtu- 
rator fascia, the inner layer of the fascia 
of the pelvis, the capsule of the proi^te, 
the first portion of the triangular ligament, 
and the superficial perinaeal near its 
attachment to the bones, are evidently apo- 
neurotic ; the other layers ibentidned are 
only cellular tissue. 



The arteries of importance lying in the 
pertnaeum are all branches of the internal 
vpudic. • This vessel, arising from the inter- 
nal iliac, descends anteriorly to the sciatic 
plexus of nerves and pyriformis muscle, 
and emerges from the pelvis, or rather be- 
gins to coast the margin of its outlet, at the 
inferior part of the great sciatic notch, be- 
tween the last named muscle and the leva- 
tor ani, lying on the outside of the spine 
of the ischium. It re-enters the pelvis at 
the lesser sciatic notch, inclining down- 
wards and inwards to the tuber-ischii, and 
passing between the two sacro-sciatic liga- 
ments, to the anterior one of which it is 
united. The artery then proceeds forwards 
between the levator ani and obturator mus- 
cles, but close to, and in immediate con- 
tact with the latter and with the tuber 
i^iii to which it is bound down by the 
obturator fascia. When it reaches the 
origin ^ ..the ischio-cavernosus muscle, it 
divides into two branches, or rather gives 
off inferiofly the branch called perineal. 
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OF, the superficial aj*tery of the perinmmii. 
This is a very important artery ; it 4oieB 
not always arise at the same point,, but ia.. 
always large at its origin. It runs obliquely 
forward towards the scrotum, diminishing 
rapidly ijn volume as branches emanatefrom 
it, in the depression between the ischio and 
bulbo*cavemosi muscles, covered by the 
superficisd perinseal fascia towards the sur< 
face, and by the transverSus perinaei muscle 
on its pelvic aspect . 

The perinaeal artery sends branches to 
all the surrounding parts ; some, which go 
to the rectum, have been called hemorrhoi- 
dales inferiores ; and one, running rather 
transversely, which is sometimes furnished 
by the trunk of the internal pudic, is 
termed the transversa perinaei superficialis. 
Afterfumishingthis branch, the maintru^ 
of the internal pudic artery continues its 
course tmder the obturator fasdaj^running 
on the pelvic surface of the transversus peri- 
naei muscle and concealed by the isdiio-ca- 
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vernosusand ramus of the os pubis, on which 
itlies till it arrives at the symphysis. About 
.three quarters of an inch anteriorly to the 
origin of the perinaeal arteiy, it furnishes 
the deep transversa perinaei or artery of 
the bulb. This branch runs acrqss and a 
little forwards, in the substanceof the trian- 
gular ligament, to the bulb of the urethra, 
to which it is entirely distributed ; it is not 
quite so large as the perinaeal artery and 
lies, we repeat, deeper, or on the pelvic as- 
pect of the transversus muscle. The truiik 
of the internal pudic is ultimately distri- 
buted to the penis. 

The arteries we have described have cor- 
fespondingveins, which are generally larger 
or more numerous than they. 

j||The internal pudic nerve supplies the 
perinaeum with branches. Formed by the 
third, foqrjj), and sometimes fifth sacral 
nerves, it accompanies the artery and di- 
vides into'a superficial branch distributed 
with the perinaeal artery, 'and a deep branch 
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which runs with the main arterial tnmk, 
along the ramus of tlie ischium and os 
pubis to the dorsum of the penis. They 
both supply the surrounding parts with 
filaments. 

The anatomy of the region of the anus 
is mudi more simple than that of the peri- 
naeum. It is bounded anteriorly by the 
line passing from one tuber ischii to the 
other, immediately in front of the anus ; 
posteriorly, by the coccyx and what are 
called the cocc^gei muscles, and laterally 
by a part of the tuberosities and the sacro- 
sciatic ligaments. The transverse diameter 
of this region taken at the back-part of the 
tuberosities, (that is, at the widest part of 
the pelvic outlet) is, as we have stated, three 
inches ; taken elsewhere it is rather less. 
Tlie anterior and central part of this regi m 
is occupied by the curvature and terminX 
tion of the rectum. 

Almost immediately under the skin, we 
find the sphincter ani muscle, surrounded 
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l>y a great deal of fat cellular tissue ; under 
tlus is the superficial perinseal &scia united 
to the posterior cornua of the triangular 
ligament and proceeding with them to he 
attached to the margin of the outlet ; then 

we arrive at the levatores ani muscles, of 

• • 

which the posterior fibres form thosetermed 
the coccygei, all covered by the cellular 
layerrefiectedfrom the triangular ligament; 
and, finally, when* these are removed, we 
come to the fascia of the pelvis, which is 
seen here reflecting itself from the walls of 
the cavity upon the rectum, as it is re- 
fiectd anteriorly upon the bladder. 

The vessels and nerves found in this re- 
gion in addition to those already described 
are the hemorrhoidales furnished by the 
internal ]3udic, and those which creep upon 
^ intestine; they are of no importance 
in reference to the subject of this work. 

As the curvature of the rectum may be 
fairly said to occupy the whole central 
part of this region, there is no room to at- 



94 


tack the bladder through it on the median 
line, without cutting through the anterior 
part of the rectum, an operation we shall 
have occasion to notice, and in regard to 
whicli, as well as in many other respects, 
the anatomy of this i)ortion of the pelvic 
outlet is important. 



LITHOTOMY BY THE PERINEUM. 


iMeral Operation. 

It is now time to examine the different 
mechanical means of treating stone in the 
bladder, and to see how far they tally with 
the anatomy and functions of the parts we 
have described and with the nature of the 
disease in its different stages and varieties, 
in order that we may, if possible, methodize 
and improve them. 

Forthispurpose,it will not be necessary to 
include in our survey plans that are obsolete, 
such as the operation of Celsus and that by 
\h&grandappareil; we shall confincourselves 
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to the consideration of the most approved 
^nd most extensively adopted methods oi' 
operating. These are the lateral, or rather 
lateralized operation, {operation lateralisde) 
ifHihe perinaeum, as performed by Frere 
Cosme, Cheselden, and with slight modifica- 
tions, by practitioners of the presentday ; the 
operation by the rectum revived by Samson 
and practised by him, Vaccaand others; tho. 
high operation or cutting above the pubes ; 
andlithotrity. Itis not our intention to give 
a full and complete description of the above 
modes of operating ; our object being only 
to enter into such details as will enable 
us to point out the objections to which 
they are liable, the improvements of which 
they are susceptible, and the cases to which 
they are adapted. 

Of the different plans of performing 
lithotomy, the lateralized operation is by 
fiir the best in the great majorUjLijf cases. 
The best mode of perfo M t i ^ig it is that 
which is most simple : to be simple there 
must be but few instruments used, and tli;^ 
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should be such as the operator can ct)ra- 
pletely guide and manage ; the cuttingj^^ 
ones must be so constructed that hje can 
exactly aiJIJreciate, limit, or extend, the iji- 
cisiQi^s 'they make. A straight, str^^? 
pointed bistouri, three inches syid a half 
long in the blade, and four in the handle ; 
b’rere Cosme’s sheathed knife {Lithotome 
jpacM) as I have modified it ; a straight, 
narrow, probe-pointed knife three inches 
long in the blade and six in the handle ; 
a staff, syringe and blunt conductor, and 
divers forceps are the essential instruments; 
those incidentally necessary, such as nee- 
dles, a. tenaculum, a common dissecting 
forceps, canulae for plugging, and the ac- 
tual cautery should be in readiness. 

I shall first explain what alterations I 
Ij^ve made in the Uthotome cache^ and then 
briefly describe the operation as I prefer 
performingrAt. The original instrument 
consists of a^pathed knife four mches 
long, curvbd so as to be convex on its cut- 
ting edge ; and of a handle with a spring 

o 
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for unsheathing and sheathing the knife, 
which passes from and into the sheath 
edgewise. The sheathed knife which I use, 
opens in like manner ; but it is straight, 
wMer than the original one, cutting in its 
whole extent, and only two inches long 
in the blade. Where the blade joins the 
handle, there is a sort of stop or hilt to pre- 
vent this part of the instrument going be- 
yond the prostate ; the handle is thin and 
six inches in length. 

After the preliminaries of shaving the 
skin, sounding and fixing the patient, the 
first thing to be done by the operator is to 
measure anew the perinaeum ; I say anew, 
because it is the duty of the surgeon to 
examine the pelvic outlet carefully, before 
he even attempts to decide upon operating: 
he should feel with his finger the mar^n 
of the inferior aperture of the pelvis aftd 
observe well the position of.ilje rectum. 
Inthenext p]ace,let him ^ark with the left 
index finger the point on Hie median line, 
one inch and a half below the symphysis 
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pubis, and again feel the tuber ischii with 
his right, always keeping an eye to the si- 
tuation of the rectum. The assistant should 
now put the bistouri into the right hand 
of the operator, who is to make his first, in- 
cision from one of these points to the other, 
through the skin, cellular tissue and su- 
perficial fascia: it is generally made straight, 
but I like to curve a little round the rec- 
tum ; it should diitiinisli in depth from the 
upper to the lower angle. 

The next step is to dissect by two or 
three cuts, at the upper angle of the inci- 
sion, up to that part of the staff' corres- 
ponding to the membranous portion of the 
urethra, and thus to divide, in the furrow 
between the bulbo and ischii-cavernosus 
muscles, “the transversus perinasi and trian- 
gular ligament; the left index finger always 
protecting the rectum and serving to guide 
the knife. When the way is quite clear and 
any large arteiy secured that may happen 
to have been Wounded, the membranous 
portion of the urethra, to which the nail of 
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the left index is the natural director, is to 
be opened from the bulb to the prostate. 
The operator keeps his nail in the groove 
of the staff, which must now be held quite 
still, and passes the end of the sheathed 
knife thereinto ; then, laying hold of the 
staff with his left hand, the sheathed knife 
being held in his right, he gently passes 
both together into the bladder : the for- 
mer was there, and therefore only passes 
farther in ; the latter goes in up to the hilt. 

The staff being withdrawn, the left in- 
dex is again passed into the wound to pro- 
tect the rectum ; with the right hand, the 
operator, after giving the sheathed knife 
tlie obliquity he wishes, opens it, and by 
steadily withdrawing it, divides the pros- 
tate to the extent previously fixed upon. 
The obliquity should be just sufficient to 
preserve the rectum. 

This may be termed the first stage of the 
operation. I’he operator now ‘passes his 
left index into the wound in the prostate 
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and appreciates its extent ; if it should be 
too limited, let him keep the finger there 
as a guide, and enlarge it with the long- 
handled, blunt pointed knife, carefully pro- 
tecting the rectum. In those rare cases 
where the finger cannot fairly reach the 
wound, the extent of the latter may be 
measured by two straight sounds a foot in 
length. When the perinaeum is shallow, 
the stone may often be felt, arid if small, 
scooped out with the finger, or if large re- 
moved by a forceps passed in upon it ; but 
when the perinaeum is deep, a blunt con- 
ductor must be passed into the bladder, 
either on the finger or upon a straight 
sound, in order that the forceps may have 
a safe and easy passage. When the stone 
is seized ; it should, if not spherical, be ex- 
tracted endwise, so that one edge be turned 
forwards and the other backwards. The 
operator should take time to dilate (if di- 
late he ^an) the opening, by gentle pres- 
sure, and not risk tearing the bladder, in 
removing ‘the extraneous body ; which 
should be drawn round the posterior boun- 
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clary of the incision in the prostate, in the 
direction of a line running from this gland 
towards the ischiatic tuberosities. The 
bladder is afterwards to be cleared of all 
fragments, and injected with warm water 
narcotized with a few drops of Batley’s lau- 
danum. If any artery bleed profusely let it 
be tied, if possible; but, should the attempt 
to secure it be unsuccessful, the patient 
must be pht to bed and left to bleed to tlic 
extent his situation may require, or even a 
little more. It is to be hoped the hemorr- 
hage will then stop of itself ; but should 
it continue, the surgeon must put his fin- 
ger on the spot whence the blood issues, 
set himself down by the bed-side and exer- 
cise pressure ; when one finger is tired, he 
can substitute another by passing them 
close together. 

An irksome job this, (I can say from ex- 
j^erience ;) but it is, perhaps, the*Cnly safe 
means of arresting the hemorrhage. In 
some cases, the actual cautery directed 
through a canula to the bleeding vessel. 
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must be had recourse to. Plugging round 
a canufa passed into the bladder is scarcely 
less dangerous than cauterising, and not 
half so sure. Other means recommended to 
stop the hemorrhage are not worth a straw. 

• • 

As to the preference deserved by any 
particular modification of the process to 
be followed in the lateral operation, it 
surely ought to be given to that, by which 
the Surgeon can measure and direct his 
incision through the prostate. 

Gorgets are bad, and all instruments are 
bad, which are thrust through the pros- 
tate from the urethra ; for this simple 
reason, that it is impossible to measure pre- 
cisely the extent of the incisions they 
make. Jt is stabbing in the dark. The po- 
sition of the end of the staff cannot be al- 
ways appreciated with certainty, and how- 
ever sucbessful some operators may have 
been, who use the gorget, nothing but great 
good luck ^an preserve them from dange- 
rous accidents. 



Of the patients who submit to the*latei. 
ral operation, one in seven ^orjeight dies ; 
and, in almost all those cases which have a 
fatal issue, death is produced either by the 
force used to extract the calculus or by too 
extensive an incision in the prostate. If 
the incision is small in comparison with the 
stone, death will follow from the violence 
done to the bladder and surrounding parts, 
in the extraction ; and if the incision is 
made sufficiently extensive tb admit of the 
fair extraction of a stone one inch and a 
half in each of its two lesser diameters, 
death will follow from inffitratiou of urine. 

In criticisingthe lateral operation, the first 
thing to be attended to is, then, the vo- 
lume of the stone; success or failure de- 
pends upon it. If the foreign bbdy never 
exceeded three inches in its lesser circum- 
ference, so that the incision in the j)rostate 
might be limited to three quartos of an 
inch or a few lines more, the operation when 
well performed, would seldom dr never be 
followed by fatal consequences. When it 



measui^^four inches and a half in its lesser 
circumferende, or that the sum of its two 
lesser diameters amounts to three inches, the 
patient may recover, but the chances are 
very much against him ; and when it ex- 
ceeds this volume, death is almost sure to 
be the result of the operation. • . 

TheSurgeon is in this dilemma, — he must 
either use force, or make a long incision ; 
the former lacerates the prostate and cel- 
lular tissue, bruizes thebladder and stretches 
its membranes, and shocks the nervous sys- 
tem ; the latter prepares the way for infil- 
tration of urine : both are fatal nearly to 
the same degree. 

Let us proceed to the proof of what has 
been advanced. We have seen that the lar- 
gest transverse diameter of the pelvic out- 
let, taken from the bare bones, is only three 
inches^ and .that opposite the prostate it 
is only one inch and three quarters; it should 
be recollec\ed too, that as the incision is 
made only on one side, the whole of this 
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space is far from being available. When 
the stone is drawn, as it should be, round 
the back part of the incision, and then, in 
a direction nearly parallel to the su})erior 
aperture of the pelvis towards the rectum, 
the parts pressed between it and the infe- 
rior margin of this cavity will certainly 
yield considerably ; but more than an inch 
and a half will seldom be obtained by mo- 
derate pressure. 

But, the great obstacle to the extraction 
of a stone measuring an inch and a half in 
its lesser diameters is the situation of the 
prostate. The calculus must pass between 
the inner surface of the rami of the ossa 
pubis, and the posterior boundary of the 
incision in this gland ; and, as the distance 
between these, when the incision in the 
prostate is not dangerously extensive, is 
only an inch and a quarter, it necessarily 
presses the anterior wall of^the bladder 
against the bones, on the one hand, and 
tends to tear the back part of the prostate, 
on the other. As the prostate is firmly 
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fixed, it cannot %e drawn backwards, or 
pushed farther from the bones towards 
the cavity of the pelvis, without the liga- 
ments yield or break ; yield they may, 
perhaps, a quarter of an inch without lace- 
ration, and then a stone of the above size 
may be extracted, possibly with'out mortal 
injury. 

But when the foreign body is larger, 
something must give way : the bones can- 
not yield, and if the calculus be not crushed, 
the prostate and bladder must be torn ; 
and the effects of this laceration is almost 
certain death. 

If we have described the parts correctly, 
the inference that laceration must occur 
either iti the prostate and bladder, or in the 
tissues by which they are fixed, cannot be 
disputed. 


Tfie next question will be, ought not 
this to be prevented by an extensive inci- 
sion ? But, before entering upon it, we have 



108 . 

,Tt 

to prove the truth of the last coliclusi(|n, 
— that the effect of laceration is death. 

The experienced surgeon will admit, 
that in one half the number of cases which 
terminate fatally, death is the result of 
force used to extract the stone ; and who- 
ever peruses attentively the history of such 
cases detailed with the post mortem exa- 
minations, will come to the same conclu- 
sion. But, setting aside, for the present, 
the positive evidence afforded by these cases 
with which the records of surgery teem, 
and which are familiar to the memory of 
almost every practitioner, let us look at 
the natural effect of those injuries, which 
are inseparable from the employment of 
force in the extraction of calcuh. 

In the first place, when the prostate and 
bladder are torn or jnuch contused, death 
will often result from the immediate shock 
of the injury. Secondly. — If the fascia 
forming the capsule of the prostate, or that 
constituting the liganiehts of the blad- 
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der,*<br even the neighbouring cellular tis- 
sue be torn or Severely bruised, death will 
ensue from suppuration and sloughing oc- 
curring either in the cellular tissue of the 
pelvis, or in some tissue or organ more or 
less distant from it. Thirdly. — The same 
result will follow from the infiltration of 
urine, which is so frequently produced by 
the above injuries. 

It is universally admitted that the con- 
tusion of any internal organ is almost ne- 
cessarily mortal. A patient rarely sur- 
vives contjusion of the brain, lungs, heart, 
liver, spleen, kidneys, stomach or intestinal 
canal; if the arachnoid membrane, the 
pleura, pericardium or peritonaeum be 
stretched or toj-n to any extent, death will 
soon follow; indeed, if the injury be only 
very slight, it will be almost always suc- 
ceeded by inflammation of a kind which 
rarely admits of recovery. How then can 
it be supposed’ that similar injuries of the 
bladder, — the bladder composed of perito- 
naeum, mucous and n&uscular membrane* 
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the bladder with its abundant nerves*? and 
vessels, and its venous plexus ; the bladder 
containing urine, and surrounded on all 
sides by aponeurotic structures ; the blad- 
der so intimately connected with the ge- 
nital organs, — are exempt from a similar 
result ? 

If it go hard with life when a large joint 

is violently distended, a muscle torn, or a 

♦ 

nerve lacerated, what are we to apprehend 
when such injuries are inflicted upon the 
urinary reservoir ? 

The use of force to extract a stone is so 
surely followed by death, that I shudder to 
think how often Surgeons have recourse 
to it. It has so generally occurred to me, 
to foretell the issue of a case simply by 
the degree of force employed, that, if I 
witness it now, I do not hesitate in indi- 
cating to those near me when the operator 
has arrived at the point beyond which 
recovery is impossible. I shall shew pre- 
sently, that a large opening in the prostate, 
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mac^ scientifically with the knife, is top 
dangerous a lesion to be allowed much loi:l> 
ger to belong to surgery ;*but dangerous as 
it is, one would almost call it a safe and 
simple wound, when compared to the in- 
jury inflicted by a surgeon, who, placing 
his foot against the table, employs* all the 
strength he possesses, to stretch and tear 
the bladder, lacerate its connecting tissues^ 
bruise the surrounding parts, and shake, 
mortally shake, the whole nervous system ! 
This anti-physiological process, this absurd 
and horrid practice, is so cruel, so fatal and 
yet so common, that tliere is nothing in 
which, as a surgeon, a man mi^ht more 
justly pride himself, than having contri- 
buted to abolish it. But let us pursue the 
investigation. 

• 

When the bladder is full, a violent con- 
tusion on the hypogastric region, such as 
we sometimes see from the kick of a horse, 
is frequently followed by suppuration of 
the cellular tissue in the vicinity of the 
organ, and in this event, always by death. 



In extracting a stone with 
an opening in the perinaeal p^tioh’tif 
bladder, we produce the same kind df in^ 
jury; there is, however, this great difi^- 
ence, that the parts interested are much 
more vascular, nervous and delicate in the 
latter tlian in the former case. 

I could refer to individual operations 
of lithotomy, where patients have expired 
on the table or a few hours afterwards, from 
the shock communicated to the nervous 
system by the forcible extraction of the 
stone, or to those less immediately but as 
certainly Jatal, where the patient has lived 
weeks without ever being able to rally ; but 
they are too notorious, too much every- 
day occurrences to require detailing in this 
place. If it ever occurred to the operator, 
during the athletic efforts made to extract 
the calculus, to ask himself what he was 
pulling at, would not the ^swer which 
anatomy suggests compel him to des'ist ? he 
is not merely dragging out a* stone, arid 
pulling at the bladder, — its delicate and 
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^^e^ranes — ^its vessels and in^ 
po]i:i^'<^iie^^ — but, at its nervCT^ 

wd by means of .these, — at the hypogastric 
jdexus — ^the greatsympathetic — and spinal 
marrow ! This is the simple philological 
explanation of what follows the (^ration, 
or the plain analysis of what is called the 
' shock communicated to the nervous sys- 
tem by wrenching a stone with force from 
the bladder. 

When this mode of proceeding is not 
so immediately disastrous, and even when 
the patient escapes suppuration in the sub- 
peritonaeal tissue of the pelvis, he* is often 
exposed to suppuration of the cellular tis- 
sue in some part or other. I have seen 
more than once the sub-cutaneous cellular 
tissue of the back, loins and gluteal regions 
.slough so extensively, in so peculiar a man- 
ner, and with such dreadful constitutional 
effects as to defy all curative means. 

Internal Ihflammations which so often 
carry away the patient, result from the same 
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catlse. They always present the sacne 
cultar character — ^running quickly into sii^ 
puration, in spite of every means that eaai 
be devised to prevent it. In one case 1 
found several of the large joints filled with 
pus. Indeed, whether this distant inflam- 
matoiy, or rather pus-making, process (for 
some such term might be used to characte- 
rize it) attacks synovial membrane in the 
limbs, or serous membrane in the head, 
chest or abdomen ; or whether it be direc- 
ted against a parenchymatous organ, no- 
thing will check it ; the result is almost 
always the same. 

Among those who are accustomed to 
apply force in this operation, I have never 
met with one, who was prepared to deny 
that these effects frequently ensue from 
it ; but, they adopt it from the dread of 
ehlarging the incision, and from entertain- 
ing a blind hope in the possibility of dila- 
ting the wound. Let them, however, refer 
to their anatomical knowledge, and then 
say candidly whether they ought to rely 
upon such a chance ; whether, in fact, the 
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acited(» Jigaments of the bladder, the prpiK 
tate afid ite ca|>sule are of a dilatable 
ture, or likely to yield i«rithiOut serious in- 
jury. My experience obliges me to assert, 
that generally, when they give way to force, 
their sutetaoce b teepambly injured. 

V ' 

Laceration of the prostate and adjacent 
tissues prepares the way for infiltration of 
urine neu’ly in the same manner as a long 
incision, the effects of which we have now 
to consider. To extract a stone raeasuiii^ 
an inch and a half in its two lesser diame- 
ters, requires an incision in the prostate at 
least an inch long. When the incision is 
carried to this extent from before back- 
wards, the urine, as it escapes from the 
wound after tfaeop^ation, comes in contact 
with so much of the fascia, and approaches 
so near to the sub-peritonseal cellular tissue, 
that the patient is necessarily exposed to 
their sloi^hing, and consequently to de- 
struction. 

St 

. , Wherever the urine lodges, it produces 
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sloughing, and if any insinuate itself faiS» 
yond.the prostate, the mortification wlU 
gradually spread backwards, tid, at last,' it 
destroys the patient. 

Many of the dissections 1 have made 
shew this to be the fact. But, it may be 
nec^sary to make the incision still longer; 
andif so, some of the fibresof the levator ani, 
which descend more and more from before 
backwards, will be divided, and wi^ them, 
of course, the reflected layer of the triargu* 
lar ligament covering their extern^ sur> 
face ; and what follows ? Why, when these 
are divided, the urine passes with the great- 
est facility, back along this muscle, in im- 
mediate contact with the external surface 
of the fasciaof the pelvis, which posteriorly, 
near j the rectum, forms a very iuefiSIci^t 
barsier to its ravages. This fascia,' when 
soaked with urine, sloughs ; the^neii^bour- 
ing tissue suppurates, and the whdie suh^ 
peritpnaeal tissue soon becomes im^catei^l, 

w 

When much urine is suddmily infilbtsated 
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as it often luqppens after a long itlofskin 
priliu^ratum the prostate, death 
Ojccnr in 8 very short time, as the nStaral 
effect of the contact of this fluid wHIt a 
large extent of living tissue ; and even when 
it is not effused in suiiicient quaptit^ to 
act as an immediate poison, it often pro- 
duces sympathetically that peculiar kind 
of peritonitis which, carries off the patient 
almost as speedily. If there be but little 
mine infiltrated, the patient may appear to 
be going on well for weeks ; but, he is not 
the safer on that account ; the wound will 
not heal, and although suppuration ad- 
vances by slow and imperceptible degrees, 
the patient cannot recover. This I have 
witnessed often and often. 1 recollect 
well a case in private practice that oeeurred 
to.a 'friend of mine, in wMdi every thing 
promised success till about six weeks afber 
thejop^tion; when it became evident that 
siqppuzation was going on somewhere : the 
pi^|pn€ died; and we found a small track 
of pus extending from the back of the 
wound into the pelvis, wbdst the whole pe- 
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ritonaE»im was in a state :o( suppuretion. 
When urine is infiltrated, however ^all 
the quantity, nature has to struggle with 
a deadly enemy, whose insidious character 
does not at all lessen the fearful odds 
4^ainsth^. 

Some are of opinion that infiltration of 
urine is not mudi to be feared, unless the 
fascia of the pelvis be divided beyond the 
prostate; when, they admit, it is almost cer- 
tain to occur; but, be it recollected that the 
capsule of the prostate is a part of the fas- 
cia of the pelvis, and that the suppurative 
inflammation we speak of, has to spread 
only a few lines by direct continuity to 
aflect the sub-peritonseai tissue. If the 
Incision in the prostate be made too hori- 
zontally and extend to its margin, (where 
the capsule may be said to split into layeis, 
two of which enclose the fibres of the le- 
vator ani,) the urine will be sure to sojourn 
among these fibres andwoik its way 
wards the pelvis; and nine tkaes qisA oIl 
ten the case will end faUdly. 
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It be^Ufficult tosaygebmc^tieally 
h6Vr long the incision may be made ’ irith- 
ont dang^ ; and^ I certainly have not the 
presumption to draw precisely the line, on 
one side of which is safety, and on the other 
death ; but, I am' convinced from medita- 
tiou on the anatomical facts connected 
with this subject, and from the j»inful ex- 
perience of seeing many die, that the dan- 
ger of a wound in the prostate is in the di- 
rect ratio of its extent, and that an inci- 
sion necessary for the extraction of a stone 
measuring an inch and a lialf in its two 
lesser diameters, puts life in imminent 
peril. 

♦ 

Ctf the two evils — the use of 'force, or a 
long incision — there can be no doubt which 
is the minor ; since the latter subjects the 
patient to cmly one serious danger, whilst 
by the former he is exposed to many fatal 
ccmsequenc^. 

vji tf.'. ■ « 

; '■'U' " 

'My opinion is, that Surgery should daim 
as an axiom — that a large incision Is al- 



■'p 9 ys ikefeiable to force sufficient to con- 
tu8^|l^d lacerate the prostatic, or any other 
.;ipart of the bladder, or the fibrous tissues 
surrounding it ; — but, surely, the lesser 
evil will be considered too serious to be 
tolerated, when it is recollected that nearly 
half the patients who die, succumb to the 
infiltration of urine it occasions. 

Nothing can exceed the dread which 
lithotomists have of a large incision : their 
instruments are almost invariably con- 
structed so as to prevent it. Yet, what 
can be done ? This is the question al- 
ways put to himself by a good operator 
upon discovering that he has to deal with a 
large stone ; a question we hope to be able, 
as it is a part of the design of this work, to 
answer. I have frequently been a witness, 
and I may say a sympathizing witness of 
the terror and extreme embarrassment 
felt by the surgeon at the moipent cmT this 
discovery : if he thought of eifiarging 
wound, the certainty of exposifig his pa- 
tient to infiltration of urine would flash' 
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across his mind ; and, on the othor h^niilC > 
his knowledge of the inevitable -^InseT ^ 
quences of lacerating and bruizing th^ 
parts, would incapaptate him for having ' 
recourse to force. Many, I admit, do 1|^e 
force in the hope of dilating the.vjoundfas 
I have already observed; but this is not pos- 
sible to any extent. 

By these facts we may judge, then, how 
reluctantly operators adopt a long incision. 
And if laceration of one of the most deli- 
cate, most sensible, and most important of 
the internal organs be preferred by some 
operators to a large opening made with the 
knife, and that both means are had recourse 
to only as their desperate pis al/er, surely 
it is high time to think of treating stone 
in the bladder, by some more rational pro- 
cess than lithotomy as it now stands. 

Cases wli,ere the patient has expired, 
\|||pm a few* minutes to sixty or seventy 
hours aft^r the operation, in consequence 
of the shock communicated to the nervous 


R 
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system by the use of force in the extrac- 
tion of the calculus, are so frequent that 1 
cannot believe it necessary to narrate them ; 
besides, there is som^hing so dreadful on 
the face of them, thrft it would be an invi- 
dious task to select and point to any par- 
ticular instances of this kind, unless oc- 
curring in one’s own practice ; and even 
then, it would require a great effort to 
mUster sufficient courage to put them in 
print. As it is, however, I have not yet 
had the misfortune to perform lithotomy 
where the stone was large, and therefore 
have escaped the necessity of causing those 
fatal results, which otherwise, I confess, it 
mighthave been my painful duty to record. 

To justify the conclusions we have come 
to, as to the merits of the lateral ’(which is 
certainly the best) method of performing 
lithotomy, I shall therefore insert in detail, 
a few fatal cases of that kind only where 
death has been less immediately the cqn- 
sequence of the operation, and spare ttie 
reader the perusal of those which it is as 
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difficult to describe, as to witness with tem- 
perate feelings. 

In 1829, 1 was pr^nt at two operations 
of Lithotomy so perfectly similar in every 
respect as not to require a separate de- 
scription. 


CaseIs, 1 and 2. 

In each case, the stone measured nearly 
an inch and a half in its two lesser diame- 
ters. The cutting part of the process was 
performed with the greatest dexterity, and 
every thing was done scientifically till it 
became necessary to extract the foreign 
body, which the wide separation of the 
branches of the forceps indicated to be 
frightfully voluminous. I shall never for- 
get what occurred then ; the operator 
placed his left foot against the table, 
swung the whole weight of his body upon 
the forceps, and after several minutes for- 
cible traclion exercised amidst the omi- 
nous groans of the patient, succeeded in 
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wrenching away the calculus. The patients 
were removed to bed in that state of moral 

% 

and physical depression, which, to the ope- 
rator himself left no of recovery. One 

lingered till the fourth day ; the other, not 
(juite so . long : in neither was there any 
reaction ; and as, at the post mortem exa- 
mination, nothing morbid was visible, the 
conclusion come to, was, that death had re- 
sulted from the shock of the operation. 

Case, 3. 

Protot Francois f aged 22 years, of a good 
constitution and sanguiferous tempera- 
ment, had been subject to derangement in 
the urinary apparatus for fifteen years, and 
had frequently passed small calculi by the 
urethra. On the 15th of April, 1822, he 
entered the Hotel-Dieu, complaining of 
the usual symptoms of stone in the blad- 
der ; he suffered intensely in, voiding his 
urine, which contained no blood, but a 
great deal of mucus. A spare diet and 
baths were ordered. On the 1 2th the patient 
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was sounded and the stone recognised. 
On the 15 th, the operation was performed 
according to the plan of Fr^re Cosme, or 
(mHhode latercdis6e.) Jfftt cisions were first 
made through the soft parts of the peri- 
naeum up to the membranous portiop of the 
urethra ; this canal was then opened to ad- 
mit the sheathed knife, which was passed 
into the bladder, opened,and then with- 
drawn unsheathed, so as to divide the pros- 
tate to the extent of a little more than an 
inch. The stone, which appeared to be 
very large, was extracted with great diffi- 
culty ; after several attempts to remove it, 
which lasted eight or ten minutes, its ex- 
ternal layers at length gave way and were 
crushed; it was then wthdrawn without fur- 
ther violence. As several of the fragments 
escaped fl-oin the forceps, a few minutes 
were occupied in clearing and washing out 
the bladder. 

7t^ 

% 

lit 

The patient was carefully put to bed, and 
an antispasmodic tisane was ordered. He 
passed the day tolerably well, although he 
seemed much depressed ; towards evening 
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some uneasiness was f6lt at the lower part 
of the abdomen ; it seemed however, to be 
occasioned by the mssage of gaz in the 
intestines. On t|^|7th, there came on 
vomiting with increasing uneasiness in the 
abdomen. Forty leeches were applied to 
the abdomen, and diluent drinks given 
plentifully. 

There was some abatement in the symp- 
toms in the night, but no distinct remission. 
On the 18th, twenty more leeches were ap- 
plied to the abdomen, and twenty to the 
perinaeum. The patient was also placed 
in a bath. On the 19th, the vomiting had 
disappeared, but the features were much 
changed ; the pulse was wiry, the skin hot 
and dry, the tongue somewhat parched. 
More leeches, purgatives, baths and fo- 
mentations were had recourseto, but with- 
o]|| effect: the patient died on the 21st. 

t 

Necropsy. 

■ 

The parts in the vicinity of the wound. 
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were macerated in a brown, purulent fluid. 
The whole of the cellular tissue of the 
pelvis was iniiltrated with thick pus ; this 
infiltration extended^jjgio the lumbar re- 
gions and filled the ^^Ibssae. 

The peritonaeum presented, to the ex- 
tent corresponding to the suppuration be- 
neath it, abiindantpseudo-membranouspro- 
ductions uniting the small intestines to one 
another and to the bladder. The other 
parts of the body were healthy ; the tissue 
of the kidneys seemed, however, to con- 
tain a little more black blood than usual. 

In this case, we find a powerful effort 
was made to extract the stone, which at 
length yielded to the pressure of the for- 
ceps; but considerable injury had been 
done in the attempt to get it through the 
opening ; much more, I conceive, than in 
the reiterated introduction of the ins^- 
ment afterwards for the purpose of bring- 
ing away the fragments. The natural con- 
sequence followed. The fascia and tissues 
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in the neighbourhood of the bladderii loo- 
sened and bruised by the forcible traction 
made on the stone; immediately sloughed 
or entered into a i^i^ghing suppuration, — 
a state which theamtact of the urine in 
the immediate seat of the wound evidently 
favoured*. Bleeding had not the slightest 
effect in preventing or diminishing the dis- 
order; the physical injury done in the ope- 
ration being quite beyond the reach of an- 
tiphlogistic or any other means. 

Some time ago, Baron Dupuytren, deeply 
impressed with the difficulty and danger 
of extracting a large stone, and imagining 
that they might be partially obviated by 
an incision occupying the whole breadth 
of the perinaeum, revived and improved the 
operation of Ceisus. In this method the 
prostate is dividedbya semilunar incision, or 
almost horizontally, on a level with its junc- 
ti^ with the urethra ; therefore, the in- 
ision extends very near, if it does not inte- 
rest the margin of the gland, vihere its cap- 
sule splits and becomes continuous with 
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Hie different layers of the fascia of the pel- 
vis. One of tlie evils belonging to this 
plan is, of course, the facility with which 
the urine makes its between these lay- 
ers ; and as the consciences are precisely 
those which are observed when, in the late- 
ral operation, the incision is made too hori- 
zontally, 1 shall insert one or two cases to 
illustrate this point, ‘and farther to exem- 
plify what has been statedgenerally respect- 
ing the effects of lithotomy when the stone 
is large. First, however, it may be right 
to remark here, that a still greater objec- 
tion to the horizontal method is the im- 
possibility of withdrawing the stone in the 
direction we have so much insisted upon, 
as the only one offering any chance of 
safety. 

Case, 4. 

Chenaud. Jean Charts J*ierret a Biker, 
6S years of age, rather robust, of a good 
constitutidn, was admitted at the Hotel- 
Dieu, Feb* 8th, 1825. 



He a>mplamed of shooting at th«? %nd 
of the penis, and severe pain in making 
irater, accompanied by tenesmus and un- 
avoidable excretion ^^he faeces; the effbits 
to empty the bladder were almost inces- 
sant, so .that he might be said to labbur 
under the most distressing incontinence of 
urine. These synnptoms had existed for 
six years ; but, within the last ^eenmotlths, 
they had become so violent as to oblige the 
patient to relinquish his occupations. 

Three weeks prior to his admission at 
the hospital, he applied, for the first time, 
to a Surgeon, w1k> soundbd him and dis- 
covered a stone in his bladder. 

The 8th, Feb. he had a warm bath„ and 
was put upon spare diet. On the Oth, Baron 
Dupuytren sounded him and declared he 
had a large stone in the bladder. On the 
14th, all being w€Il,«the operation of litho- 
tomy was performed by the bi-lateraf plan; 
that is, by a horizontal but rath« curved 
division of the prostate, nearly resembhlig 
that made in Celsus’ method of cutting. 



< Xhe itnaiit wbose large Ihtbstmes had been 
eiTiptiied bj an enema, was placed in the 
cn^maiy position, and the stone recog> 
nif^ by a staff left ||l|jerwards to the care 
of ail assistant. The . operator first .made 
an ptcision through the skin and superficial 
f^cia, half an inch anteriorly to the fore 
part of the anus, curving round the gut, 
so that its convexity was towards the scro- 
tum and- its extremities corresponded to 
the ischiatic tuberosities ; one or two others . 
of the same form, carried very obliquely 
upwards, served to divide the bulbo-caver- 
nosi muscles and other soft parts, till the 
membranous portion of the urethra was 
laid bare. This portion of the urinary ca- 
nal, was now op^ed longitudinally, so as to 
admit of the introduction of the double ii- 
thotome cdche\ which was easily passed into 
the bladder. 

The divisiqn of the prostate was now ef- 
fected with this instrument, opened to an 
inch and a quarter, and drawn through the 
gland, from behind forwards. The stone 
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dbuld not be e:^feracted without great fcatse 
and the most excruciating pain, although^ 
ais it appeared afterwards, it was seized most 
favorably. It was th|ee inches long, nea^ 
one inch thick, two inches broad abond epd 
and on^ ipch and a quarter at the other^ . 

The patient who had lost ten ounces oF 
blood during the operation, which lasted 
fifteen minutes, was conveyed to his bed 
in a state of extreme depression. Anti- 
spasmodics were administered, and during 
the day, a small quantity of blood issued 
from the wound with the urine. In the 
night he had a little sleep. 

On the 15th. The ma^j's countenance 
seemed to me to be deeply altered ; the pulse 
was frequent and small, the tongue white, 
and rather dry : when questioned and roused, 
he complained vaguely of aching and weight 
in the hypogastrium. Fifty leeches and 
large hot poultices were applied to the 
abdomen. On the I6th, tSie patient 
was evidently sinking ; his constitution 



1S$ 

seemed broken by the sh<^it hid 
and at intervals he had hiccup^ and regurj-;, 
gitation. The urine appeared to flow out 
properly from the wound. The antispasmo- 
dk drinks were continued and a little broth 
wa|i jiidtninlstered. During the ^night the 
abdomen enlarged ; yet the patient seemed 
drowsy. 

On the morning of the 17th, the pa-, 
tient said he had slept, and was quite un- 
conscious of his danger ; but his face was 
that of a dying man ; the pulse was feeble 
and wiry, the skin clammy, respiration 
difficult, the abdomen swollen and tense, 
and the tongue dry. (Hot lemonade ; leeches 
to the perinaeum and groins.) From this 
time he gradually sunk, and expired at two 
o’clock. ' 


Post-mortem Examination. 

, » 

The abdomen was distended principally 
by gas contained in the intestines. There 
was altogether about half a pint of fluid in 



tlie cavity of the peritcma^um ; k 
guineous in someplaces, in others puxiloartn^ 
The bladder was ample ; on being op^ed 
at its upper and back part, so that itsneick 
could be well seen, the prostate presented 
a horizontal opening dividing it into a 
rior lip, formed partly by the gland, but 
chiefly by the anterior wall of the bladder, 
and continuous anteriorly with the urethra; 
and an inferior or posterior lip constituted 
by almost all the thickness of the jn'ostote 
united anteriorly to a small triangular flap 
of the urethra. The whole breadth of the 
prostate was interested and the opening had 
been partially made by laceration. 

The perinaeum, dissected from the slqn 
towards the bladder, presented the , exter^- 
nal opening immediately before the lower 
part of the anterior wall of the rectum ; it 
contained a dark-coloured sanies. Ilh^r 
the superficial fascia, the muscles w^re. 
completely dissolved in this matter. From 
this place the disorder was tr&ced undei; 
the sides of the bladder all round the p^h, 
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cellulat tissue and fascia of whu^ 
wfeB^iiflltrated with it, as far as the right, 
iiisi^ region, where the iliac muscle was 
^iwced in it, £ihd even along the ureters^ 
Th^e was some pus of a better kind in the 
vicinh;y of the left kidney. * ’ 

The ureters were dilated to a caliber one 

% 

third greater than usual. Their mucous 
membrane was greyish. That of the blad^ 
der offered inferiorly two deep-red patches 
somewhat like slight ulcerations, where it 

seemed to have been injured. 

•' . 

,The patient had an irreducible inguinal 
hernia formed by omentum and a large 
poriion of the great arch of the colon, which 
d^^hded before the small intestines into 
the sac, circumscribing a sort of triangular 
area ii|the abdomen. The omentum was 
placeCin the sac before the gut. Some- 
thing^^e an old cicatrix existed at the in- 
ferior surface of the right lobe of the li- 
ver. Tile other organs presented the state 
usdfjy^ observed in similar cases; they were 
not visibly diseased. 



136 


Here we have a fair specimen of 
diate and extensive infiltration of uriiie’ki 
the pelvis and along the ureters, resultinfl; 
from a large horizontal incision and a littla' 
laceration ; one of those cases, too, where 
the patient’s life may be said to have been 
extinguished on the table, by the force re- 
quired to get away the stone. Either of 
these causes, alone, must have produced 
death, although the former in all probability 
would have been less rapidly followed, by 
such an issue, supposing an incision could 
have been made large enough to admit of 
l5ie removal of the foreign body withoht 
violence. 4 

After such a shock, the heart continues 
to beat, the lungs to do their office l^ut, 
the organs that supply the more essential 
part of being — those of the nervous sys- 
tem — are utterly disabled as in concussion 
of the brain. • , * 


0/.XSB, 3. 

Ternisten Victor, aged 22 years, was ad- 
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iib^l-Dieu, March 12th, 1825. 
-'declared, that from his infancy he 
experienced pain ^nd difficulty jin 
lis urine,, although, during certain 
HntelfVals, the symptoms had been intermit- 
tent^ He had been sounded in when 
a stoiie was recognised in the bladder ; but 
as the symptoms were not very urgent, no 
curative means wer^; then employed. 


the 12th of March, the patient’s 
springs were truly distressing ; the most 
acute pains returned at very short intervals ; 
the faeces were involuntarily excreted by 
the violeiit contraction of the abdominal 

ji||f 

and^perinaeal muscles, which took place to 
ex^l the urine whenever the fluid was 
il^tnullted in the quantity of two or 
tlpree ounbes ; and all the usual symptoms 
of ’st^e; existed, to an intense degree. 
Be^gpf rather a plethoric habit, he was 
by pprgatives and a spare and re- 
gular diet, till the 29th, when the operation 
WM performed by the horizontal method. 



The stone wfaieh, as was afterward ^ifi 
was equal in size to a large walnut 
a globular form, could not be extiiscted 
without considerable force exercised amidst 
the patient’s shrieks, and the violent con- 
vulsive contraction of his abdominal |Ptns- 
cles. 

As little blood had been lost during the 
operation, the patient was bled shortly af- 
ter it : a large, soft, hot poultice Was 
plied to the abdomen and an antispa^o- 
dic mixture administered. Notwithstand- 
ing these means, he passed a restless night, 
and in the morning of. the SOth another 
bleeding was performed. After this^ he 
seemed better, but on the Sndof April, he 
complained of uneasiness in the gluteal re^ 
gion ; his pulse was frequent, the' skin hot. 
April 8rd, fifteen leeches were applied to 
the painful part. April 5th. Shivering and 
increase of fever, with greid restlesness. 
(Seven leeches; Mixture containing an 
ounce of the Syrup, Papaver.) ' 

The following days, the same symptoms 
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prevaii^y iaUiiottgli the urine flowed freely 
flrofii >tibe wound and leeches were applied 
in abundance. " 

Xhe d<Oth instant. It was ascertained 
that pus had formed in the cellular tis- 
sue |)f the left gluteal region ; and a large 
opening was made which gave issue to a great 
quantity of it, of a fetid nature, and mixed 
with gas. The countenance was anxious 
and dejected, thd pulse soft but rapid, the 
tongue white, the skin covered with copious 
perspiration. A little soup was now allowed. 
The 11th and 12th instant. The symp- 
toms became alarming; the small pulse, 
dry tongue and general depression indica- 
ted, a, fatal issue. A little claret was ad- 
ministered, but on the 13th the patient 
expired. 


Pofli-mortem Examination^ Thirty-six hours after Death, 


The skin of the whole of the posterior 
region of the trunk had a livid aspect, and 
under it, communicating with an opening 
in the left gluteal region, the cellular tis- 
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sue' was every where infiltrated by a layer 
of thick, concrete, yellowish pus. The la- 
tissimus dorsi and glutseus maximus df the 
left side were equally drenched in pus, 
which extended under them as far as the 
pyriformis, but no farther. The kidneys 
were ratlier pale, but healthy ; the right 
and its ureter were a little larger than those 
of the left side. 

The bladder was contracted and empty ; 
its mucous membrane had rather a brown 
aspect, and appeared somewhat thickened. 
Its prostatic portion presented a hori- 
zontal opening the lips of which appeared 
evidently contused. The soft parts of the 
perinaeum were divided by a semilunar inci- 
sion half an inch before the anterior wall 
of the rectum. Some of the lymphatic 
glands in the pelvis were in a state of sup- 
puration ; there was also some pus in the 
cellular tissue between the muscles of the 
upper part of the right thigh. 

The brain and its membranes were in 
the state usually observed after death by 
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similar causes ; there was a good deal of 
serum, infiltrated as it were, in the sub- 
tance of the pia mater. The organs of 
circulation and digestion were healthy. 
The anterior border of the right lung pre- 
sented a circumscribed abscess^ qpe inch 
in diameter ; this appeared to me to be a 
true vomica. In no part of the body could 
a tubercle be foujid. 

The striking feature of this case is the ex- 
tensive sympathetic suppuration occurring 
after the use of force, in the extraction of 
the stone. I use the word sympathetic, be- 
cause there was no immediate connection 
between the seat of the operation and that 
of the accident which followed it ; a cir- 
cumstance strikingly corroborative of the 
fact, that local violence in this operation 
is felt by the whole body : the shock in this 
case evidently vibrated through the w’hole 
frame, and so injured the constitution, 
that suppuration could not be arrested 
by the moSt active and speedy depletion. 
Pus was secreted even among the muscles 



of the th%h and at the edge of the right 
lung, although the parts in the immediate 
vicinity of the wound were in a compere- 
tively healthy state ; so that, if the con- 
tused parts miraculously escape, the deposit 
of matter^ takes place elsewhere, by some 
such law as that, in virtue of which, absces- 
ses form in the liver after a blow on the 
head: the cases are certainly analogous. 

We have dwelt only upon the main ob- 
jections to Lithotomy by the pertnseum ; 
but, there is one accident of so much weight 
and of such frequent occurrence that it 
ought to be taken into the scale also ; I 
mean hemorrhage. The artery of the bulb, 
and the perinaeal artery even at its ori- 
gin are subject to be wounded by dexte- 
rous operators, and when they are-opened, 
it is no easy matter to tie them. By small 
external incisions they may perhaps be 
avoided always ; but, ^there are sometimes 
irregular branches which no dexterity can 
protect from the knife, becadse their si- 
tuation cannot be foreseen. 
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I am inclined to believC) too, as fiir as 
m^own observation goes, that in certain 
individuals, profuse and dangerous hemor- 
rhage may som etim^ take place frpm small, 
deep seated vessels about the nedc of the 
bladder, vrhich are totally beyon{^ ^e com- 
mand of a ligature. It is not only from 
hemorrhage itself, but frequently from the 
means necessary .to arrest it, that serious 
and even fatal consequences are to be ap- 
prehended. The following case, wliich is 
interesting in many respects, may probably 
throw some light on this subject. I should 
premise, however, that it is not given as a 
specimen of what should be done to stop 
the blood in similar circumstances. 1 have 
already pointed out that the finger of an 
assistant is the best plug ; it may be said to 
be a disc^ing tourniquet ; and that is not 
its only advantage : the patient is always 
moreconfident andhismind ismore at ease, 
when he has ^me one near him, on whom 
he can rely ; and however tedious and toil- 
some the duty, I trust no Surgeon will 
shrink from performing it, when he con- 
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siders that it is to secure nothing less than 
the life of a fellonr creature. 

At the Hotel-Dieu, plugging to arrest 
hemorrhage after perinaeal lithotomy, is 
performed thus; — a kind of linen purse, five 
or six inches in length, which the French call 
shemise, a straight metallic tube or catheter 
not quite so long, of three eighths of an inch 
diameter, and a certain quantity of lint for 
stuffing (bourdonnets de charpie) are neces- 
sary for the purpose. The purse is fixed 
tight round the canula in a notch at about 
three quarters of an inch from that end of 
it which is to be passed into the bladder, 
and open at the opposite extremity. By 
this contrivance the canula is placed in the 
centre of the bag, and protrudes through 
it at one end. The Surgeon, aftefr anoint- 
ing the exterior of the linen with cerate, 
passes the canula with the purse drawn 
close upon it through«the wound into the 
bladder, his left index serving as a con- 
ductor ; he then introduces thfi bullets of 
lint into the bag, one by one, with a com- 
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moil dressiug-forceps, pressing them down 
with sufficient force to stop the bleeding. 
Pressure is thus exercised between the lips 
of the wound, in their whole extent, and 
the canula whicli secures an issue to the 
urine, and which is fixed by meaqs pf two 
rings it presents to a T bandage adjusted 
to the patient. 


Case 6. 

Pathiot, Louis Antoine, a military man, 
forty-six years of age, was admitted at the 
Hotel-Dieu, March Srd, 182S. 

This patient was of a full habit, and his 
originally strong consitution had under- 
gone no material change during the cam- 
paigns of Prussia, Austria and Poland, 
in which ^ he served. For upwards of 
twenty years he had been subject to pain 
in the Sidneys and grtiyel, and during the 
last seven had experienced manifest symp- 
toms of stone, the presence of which he 

first detected one day, by a sudden stop- 

u 
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page in the flow of urine. He suffered se- 
verely from pain at the end of the penis, 
.and had a frequent desire to make water ; 
the slightest shock from walking or riding 
produced excruciating agony and bloody 
urine. F requently, he said, he was obliged 
to empty his bladder twenty or thirty times 
in the night, and enjoyed a few minutes 
ease only when perfectly still. As he had 
a slight bronchitis on his arrival at the hos- 
pital, he was bled and a blister was applied 
to the arm ; he was restricted to a spare 
diet and care was taken to prepare him 
well for the operation, which was performed 
on the morning of the 2nd of April, after 
evacuations had been procured by the 01. 
Ricini. 

Baron Dupuytren operated by the M^- 
thode laieraUsle ; the prostate was divided 
with the lithotome cache., and in father less 
than three quarters of a minute from the 
commencement of the operation, a round- 
ish stone, about an inchand^a quarter in 
diameter, was extracted. The brilliancy of 
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the operation elicited a murmur of ap- 
plause from the spectators, whose number 
amounted to upwards of three hundred. • 

An incision had been made in the pros- 
tate to the extent of an inch, apd as no 
very great effort was employed, I really did 
not think danger was much to be appre- 
hended. The patient was put to bed in- 
stantly and ordered, Infus. Flor. Aurant et 
rior. Filiae. 

In the course of the day, about two 
pounds of blood flowed from the wound ; 
and it was at last found necessary to stop 
the hemorrhage by plugging with the shc- 
mise and canula ; this was performed about 
three in the afternoon. 

In the night the patient slept tolerably 
well, and on the morning of the Srd, seem ed 
easy. On the 4th, he was exempt from 
pain and fever, and was considered safe : 
he appeare({ notwithstanding much de- 
jected. (A little broth was allowed.) On 



the 5th, the canula and plugging, which 
had been gradually escaping, were complete- 
ly removed ; there was a little head-ache 
and the skin was dry. 

April 6th. These symptoms were more 
strongly marked. The patient took six 
grains of calomel, which produced three 
motions. 

April 7th. The head-ache had ceased, 
the skin was less dry, but the tongue was 
white and furred. A little of the urine 
made its way out by the urethra. 

April 8th. The patient was evidently 
struggling against serious mischief ; he 
seemed very anxious and vomited fre- 
quently ; although the vomiting was suc- 
ceeded by a gentle diaphoresis, it returned 
in the evening with shivering and great 
anxiety. The Eau de Seliz was prescribed. 

April 9th. Small and frequent pulse ; 
tongue furred and parched j great thirst, 
and heat in the throat. As the right hy- 
pochondrium wasfatherpainfuf on pressure, 
forty leeches were applied to it. (Hydrar. 
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Sub. Muriat.gr.vL) Several copidus eva- 
cuations follovred this dose of calomel, but 
no marked amelioration could be obtained, 
and we began to fear the result of the case. 
Every possible attention was paid to the 
patient, who partook plentifully pf those 
diluent drinks most agreeable to himstelf. 
April 10th. He seemed much the same. 
April 1 1 th. Vague, dull and aching pains, 
were felt in the loins ; (Forty leeches were 
applied to these regions.) 

April 12th. The patient complained of 
great thirst; his sallow countenance, anxious 
sunk eye, dry skin, wiry pulse and frequent 
nausea left no doubt in my mind that he 
was sinking : at times he was delirious. 
After this period the symptoms varied but 
little ; the delirium continued at intervals, 
and on the 15th the patient expired. 

1 have selected this from many instances 
where lithotpmy was followed by hemor- 
rhage, the better to show how little the 
skill of the* operator availeth in such cases. 
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We vere much deceived as to the cause 
of death, having expected to find suppu- 
ration either in the pelvis or elsewhere. 
At the post-mortem examination, however 
we discovered nothing to account for it. 
The only ip^terial m'orbid state bearing at 
all upon the issue of the case, was observed 
in the wound, the lips of which were of a dark 
colour and covered with a little brown pus. 
There were half a dozen small tubercles in 
the right lung ; but they were in a crude 
state, and the tissue of the organ imme- 
diately around them was perfectly sound ; 
therefore they could not be considered 
as a cause of death. 

The shock communicated to the ner- 
vous system in the extraction of the stone, 
although there was really but little force 
employed, may have had some influence 
upon the result ; but I think the fatal ter- 
mination of the case is to be attributed 
chiefly to the means it was necessary to 
adopt to stop the hemorrhage. 
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This is one of several striking examples 
I have seen, where tubercles existed in a 
man apparently in a high state of general 
health, and where they remained undis- 
turbed by inflammation during one of na- 
ture’s most arduous struggles. 



LITHOTOMY BY THE RECTUM. 


An operation which at first sight appears 
much more feasible than lateral lithotomy 
is cutting by the rectum. This plan found- 
ed upon the relative position of the bladder 
and rectum, and the situation of the latter 
at the widest part of the pelvic outlet, was 
recommended a few years ago, by seve- 
ral eminent surgeons ; but we are chiefly 
indebted to Mr. Samson of Paris, if not for 
its invention, at least for its revival. He 
proposed two processes ; in both the basis 
of the bladder is laid open by cutting 
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through the anterior wall of the rectum ; 
but in one, the membranous portion of the 
urethra and neighbouring part of the pros- 
tate are divided ; whilst in the other, the 
incision is made through the posterior part 
of the prostate and adjoining ipejijabranous 
portion of the floor of the bladder. The 
latter method must have been admitted 
upon an old anatomical error, namely, the 
supposition that a large space exists be- 
tween the posterior margin of the prostate, 
and the reflection of the peritonaeum ; but 
it was almost as soon abandoned as project- 
ed, for, at the time the proposal was made, 
it was very generally known that this mem- 
brane may advance very near if not quite up 
to the prostate ; and had this fact not 
been known, experience would soon have 
denounced the process, as establishing be- 
tween the bladder and peritonaeum a di- 
rect channel through which the urine would 
flow as easily as through the wound in the 
rectum. On this account it is not worth 
describing* 


X 
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Not so the other plan, which is well 
founded, ingenious, and when the stone is 
large, safer in many respects than lateral li- 
thotomy. A staff, a straight bistouri, a kutgy 
narrow, probe-pointed knife, a conductor 
and forcepjJ are the only instruments ne- 
cessary to perform it. The patient is placed 
in the same position as for the lateral ope- 
ration ; an assistant holds the staff steadily 
on the median line and sustains the scro* 
turn. The operator now introduces the 
bistouri into the rectum, upon his left in- 
dex finger previously anointed with cerate, 
and upon the palmar region of which the 
fiat of the blade is to be closely pressed in 
order to protect the intestine. When the 
instrument is fairly beyond the sphincter, 
he takes the handle in his right hand, and 
turning the edge towards the scrotum,cuts 
through the anterior part of this muscle, 
and the neighbouring portion of the peri- 
naeum. 

This incision may be carri^ forwards 
one inch in front of the anus, so as just to » 
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notch the rectuna, and to divide on the me- 
dian line, the, skin, fasciae and muscular 
raphe of the perinaeum, in the triangular 
space between this intestine and the bulb 
of the urethra. By a little dissection the 
membranous portion of the urethra is ex- 
posed ; the operator splits it open, luid 
placing the nail of his left index in the 
groove of the staff directs the end of the 
probe-pointed knife to the same place. 
Then, laying hold of the staff with his left 
hand, whilst the knife is held in the right, 
he carries both instruments simultaneously 
towards the cavity of the bladder, into which 
the knife passes as well as that part of the 
staff with which it is kept in contact. The 
next step is to divide the prostate. After 
removing the staff the operator cuts 
through'the centre of this gland by draw- 
ing the knife from the bladder, towards 
<he perinaeum. 

The sides of this incision have therefore 
a vertical direction ; but as die knife is 
withdrawn with its edge nearly parallel to 
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the rectum, it extends much farth^fer back 
on the vesical than on the perinaeal sur- 
face of the prostate, so that in this opera- 
tion, a sort of valve is formed by the ante- 
rior wall of the intestine, which serves tp 
conduct ,thp urine out, and tends to pre- 
vent the passage of the faeces into the blad- 
der. 

The removal of the stone is to be ef- 
fected in the same manner as in the lateral 
operation ; but, most Surgeons find a stri- 
king difference in the degree of force re- 
quisite to remove it in the two methods, for 
this plain reason — that in the recto-vesical 
section theyare sure to extract it in thepro- 
per direction, because it must pass through 
the rectum, which corresponds to the widest 
part of the pelvic outlet ; whereas,’ in the 
other method, they are apt to deviate from 
the right path, as there is nothing to oblige 
them to follow it, except their anatomical 
knowledge. It would certainly be well for 
every lithotUmist to perform the rectal ope- 
ration oncef, if it were only to learn the' 
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right way out from the bladder. I am per- . 
suaded he would never afterwards drag the 
stone against the bones, but instinctively 
carry it round towards the ilctum. So 
should his practice be more successful. 

In the operation we have just described,, 
a way is laid open to the bladder through 
the largest part of the pelvic outlet, and 
as no large vessels are in danger of being 
wounded, it does not expose the patient 
to hemorrhage. Hence, it unites two of 
the conditions of safe lithotomy ; but is it 
sufficiently unobjectionable in other re- 
spects to be entitled to general adoption, 
and have we here a safe method of cutting 
for stone ? A priori one would really have 
thought so ; but experience, — the great 
test of therapeutics — has put a negative 
upon this anxious question. No. — Recto- 
vesical hstula and infiltration of urine ren- 
der it dangerous, and the former attends it 
in so consequent a manner, that it is as dis- 
astrous, if not so immediately dangerous, 

Uia lateral method. Those who have 
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watched cases in which this plan was 
adopted must allow that it leaves a fistula 
as an almost certain consequence the 
operation. The incision will not close ; it 
appears that its lower part constituted by 
the anterior wall of the rectum, is kept open 
by the passage of the faeces and irregular 
motions of the sphincter, and its upper 
by the flowing of the urine ; there is no 
support for granulations : the cicatrix has 
nothing to build upon. 

This result is so constant, that the recto- 
vesical section must be viewed rather as 
the substitution of one disease for another, 
than as a means of restoring health ; and 
it then becomes a question whether the 
one substituted, is of such inconsiderable 
inconvenience as to warrant its introduc* 
tion into practice ? If this kind of Fis- 
tula Only amounted to an inconvenient 
and temporaiy deformity, the project mig^ 
be entertained ; but, unfortunately it is of 
a very serious nature, and depending as it 
does entirely upon the physical dispoiatio& 
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of the pftrts concerned, is - almost v«|w 
beyond the reach of art. Jn general it is 
not immediaitely destructive, but it se^m 
persists long without impairing even the 
most robust and vigorous constitution. 
The continual contact of the uripe^rodu- 
ces inflammation in the mucous membrane^ 
which, as it creeps along the intestine, oc- 
casions great disturbance ; giving rise to 
diarrhea, which cannot be subdued, since 
thecause cannot be removed, aqd which, al- 
though the patient may-resist it for months, 
or even years, finally esdiausts him, either 
by its own intensity, or by provoking dis- 
ease in some organ whose intregity is neces- 
sary to life. 1 should think that one half 
of these cases of fistula terminate fatally. 
In a very small proportion of them, where 
the patients happen to be placed under 
the infiuence of the most propitious cir- 
cumstavces, a cure may be obtained; but by 
fiur the greater portion of those whose 
general healih remains unimpiured by the 
local injury,* must submit to a d^onpityv 
which renders life almost unendurahie. 
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l\ha;ve s^o, five or six ^^i^tions 

bjr tKis method, and in only Oiie case was 
th^lcatrls^ion of the wound obtained, al- 
though they were performed with consum- 
mate skill, and great care was taken to 
make jpnly a mere notch in the rectum. 

The other chief accident consecutive to 
the recto-vesical section, we have stated to 
be infiltration of urine in the cellular tis- 
sue of the pelvis, which, from the quantity 
of fluid effused, or from the suppmation 
and sloughing it produces, is almost always 
a fatal occurrence. It cannot be doubted, 
that as lithotomy is generally performed, 
this consequence is not so likely to follow 
the rectal as the lateral method, because 
a much less degree of force is employed in 
the extraction of the stone ; nor are any 
c£ ttie consequences we have so niuch in- 
^bted upon, as being inherent to ihe em- 
ployment df force, such asi-^suppuration in 
the cellukr tissue, irremediable iiyury of 
the Wd?iridiiS systehl or iriflammattoh in any 
inttlrhaa[or^h;“-^udht6bebeapj?reheftdc^ 



It id therefore ^ntleniabk that of 

3ie'!m|>atien^ Id (hqthoil 

in a manner Incopaparahl^ less direct than 
by the lateral operation, as genejStli^ per* 
formed ; and this, we repeat, because the 
Surgeon, being obliged to remove the fo* 
reign body in the proper direction,, has 
much less need to bring his muscular power 
to the aid of the knife. 

In addition to these formidable objec- 
tions, there is one we ou^t not to omit 
mentioning, although it is of considerably 
less importance, namely, the injury to which 
it exposes the ejaculatoiy ducts. As these 
canals arc placed on the median line, close 
together, they are very likely to come un- 
der the edge of the knife, as it passes 
through the prostate ; and although it is 
not certain that their division ought to 
constitute a serious objection, it wor^ cer- 
tainly be as well to avoid them. 

i 

When«the operation sras dist proposed, 
^ and more particulerly after the 



pmfloimvKm <?€ 
spite thele <suie1A: 

01 beooi^e me to recommend my own 
didcatioti of an ofiemtipn wbid), at best, I 
, feat can never be sufficiently safe for gene* 
ral praotio^, 1 am not faiif from tblnldagi, 
tiiat in addition to the foregoing adviki* 
tage» it mi^t possibly expose less to |ifn^o> 
vesicid fistida. Instead of dividing th^a 
prostate on the median liney I sbfo^ c^t . 
abouta quarter of an inch to the M of it» 
so that ihe opmatlon would mfste 
rmanfele the lateral method. To 
tfai a> It would only be necessary to Inclfee 
the staf^ the left side, and to cut intQ.fj^ 
lateral instead of the cesitral part of 
urethra, after dividing the recitupn 
rinaeum a quarter of an indh to theJIj^' m ; 


1 think it nossible tfaatdavi-*' 
aaoad^iuiifo ynjg bl; tCstliii to 



Hiy, 
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CAdsTth. 

* . -IV,' 

JDi^fife»«j^ AfOmtie, aged 6d *l9* 
irade a Saityer, waa ad^tted at tliie Hold* 
Bieii, Hindi Slat, This^tMirae 




ieemed dnidi' broken do«m Ibr hil iAge^ 
Fid? the last taro yem, he laid he had 
baen afflicted with pain In the^^otti penht 
difficullj in making water, whidi wlaaimhe^ 
tihiea idoody, and a senceof wdi^ hillie 



' ^!|{e iiH aouhdedonihedayof biagfflnii^ 
and it was dioeitafiiad that hife UtA^ 
jS^'te^edalatltesto^ '^W^armliallti 
iHoi^tgaijdni * f 

’ diitttt toth. Xatfantdij waa attii^eMi 




irbicli tiiticran^^ 

the 

the ^tient was tolembly weU, !«hil^il|lil^ 
tomywas performed hytherectmn ; Mt, 


wiBffi ]^aora izi^ the msita|r?pw<i: 
^oii t^A iltfiff iR^iintradjQi^ 

4^,'.«lid<hHeid' thie^ by '"soi'' 
opexitx ihi^^pEunedl Aittraight htt^plieed 
fiAt doe hhi leiti^ia<e ;ihi^r; ipto;the>^t^ec^hlo^^ 
jtti^t lug^biid ^ ei^ifietef ahifi^taikh^ 4iit 
hpife'hi' 'itlE» l%ht' leouit' 
edge fcnwards 

a&tdt$or|HU*t of tlie sphinct^ and 





title iktiitiiBiv »yhe 

m MHNi* lif^4nwln|f tlie*« 

edrtMiiie covts tsiikm gail» beUigdividbd 
to a i^eiy Uniitied eattent, might aenre aa a 
valve to' prevent tlie passage of tees 

into Hadder. • 

< 

The stjcasa was immediately laid hold of 
with a forceps, and extracted without the 
least fome; it was an inch and three quatw 
ters in tengtb, and measured about an inch 
in its lesser diameters. ^ The operation 
was completed in a masterly style, and 
witKacaroe any pam to the patient, in fbiir 
or five minutes. Of course there was : 
no bleeding/ (Antispasmodic Mixtsne; 
PouKket to the hypogastriumi.) 

f' I 

The patient passed the day in » state nf 
quietude and w» somewhat dzow^r. May ’ 
Idtl^fteoal mlfdiief wsa indicated by sfai. ; 
vedug ad^'glBnen^^ (Fifteen i 

leecfaib ^weiir* a^fJed >above die pnbes.)^! 
Mi^^ldll% «teer; sesdesiiielwt ^ 



(EiieiMa. 3Pmg. %ttip. 5*t.) 

l6tli, ITth, and 18th. The patient hDd ti- 
gttlar motlens and aeemed 
pain; but there was something: caratnpcd 
and unnatural in his countenance. 

This state was succeeded by general de- 
bility, dry skin, small pulse and constant 
thirst ; all the urinepassedoff bythe wound. 
May S5th. Nothing could rouse the pa- 
tient &om the deep prostration in whi<h 
he lay : there was no local pain, but the 
general state indicated suppuration some- 
where. About the 2nd of June, the 
patient became extremely weak ; the skin 
of the back and gluteal regions began to 
redden ; the tongue was dry, thei^ dull, 
the pulse small and wiry, the skin dry and 
hot. These symptoms increased in inten- 
sity till the 18th, when the patient e:i^[dred'. 
-* ' ' ' 

Pott-^tortm Esantimiiotu 

Excoriations existed in this skin cove^ 
ring the prondnent p«Hs of the postnvhw 



Most 

p;ril«i;,]f%^|{bu9^ in the mitjr of the ped^ 
tppl^am In jtbe pelvi8.>^TIie perito^ 
nnmm ciontuned two jpints of a brownidi 
opaque floldf in which svnne albuminoua 
flakes were mixed* In the hypogastric 
r^gkm the intestines adhered prd;t;j^finnly 
to one anoUier; and several ounces of 

•f 

pus gushed from toe pdvis when it was 
atten^ted to examine this xe^on by sepa- 
rating the agglutinated parts from above 
downwards. Between toe rectum and l^lad' 
der, toe peritonaeum could not be diatin’ 
guished from toe tissues beneath it ; all 
being converted into a putredinous mass of 
slougha and pus down to toe wound, it.was 
unpossilfle to say, whether these had been 
a^parateiy the seat of inflammation, or whe*> 
ther toe ppritcmaeusn had been destroyed 
by toe gradual progress th^ disordo;; 
laitmlly the peritonaeum was e|itire, pro- 
hahlycmacoountof the greater strength of 
the fawda of toe pelvis in this direction. 

.. ‘ • * 

-fj V ^ * 

was oqiMiiicted and pm- 



menabnuie ^jdiH:k^|$^\|^ 

loor^ T^ <^i^ing fcw^ 
tioa of the stooe extended fipm the jb^]k 
pmt lof the bulb of the urethra ^ tte jpof;; 
tei?ior edge of the prostate, divid^^ thi$ 
gland hnd the inferior part of the c^id.mto 
two equilateral halves. It had the af^^r^ 
aiic« of a aloughing wound ; its Up^ wari^ 
grey, softish and wide apart. Thia 
sien corresponded to another, about 
incl) in extent, in the anterior wall the 
rectum^ which being less prolonged |>oa^ 
richly titan the opening in the. bladder,, 
formed to the latter a kind of vdve di^r 
posed so as to prevent, to a certaip degree, 
the passage of the faeces intO:|||§;Vjrhe 
line bounding the incishm bi^l^^t .WfS: 
nearly parallel to the anterior . i^all of 
lectum. From the sloughing state of the 
wxmnd, ii was impossible to detect the eja> 
oulatoiry ducts which were, probably , 
stroyed, ‘ 

What reinah^ of the . oedular t|fie!»e 
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of ihle'^lvrs ims'transfornieid inio 
and ^^eds of slonghiiii^, pati:ndinou^ sKitM 
s^nce iBO^led in. a large qosntitj of wlii>> 
tish pus whicli exitended' into the abdo> 
men beWeen th6 bladder and ' r^um^ 
where, on the right side, all the disorder 
ill the abdomen communicated with the. 
incisions. It was in this place that the 
suppuration seemed to have extended pro-‘ 
gressively towards the peritonaeum, so as 
to have destroyed at last the fascia and this 
membrane, and thus to have made its way 
into the abdominal cavity. The faecal mat< 
ter might, at one time, have passed into 
this cavity, so as to colour the liquid it con- 
tained. and might afterwards have been 
blocki^^ut by the adhesive inflammation, 
by whic^the intestines were agglutinated 
in the pelvis. 

The kidneys were soft and of a brown 
cctour, espescially the right ; the luiing 
mei^rane of their pelves and of the ure- 
ters was of a slate-grey colour. In the other 
oigans there vrere only ||is|6c8 of old age. 
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The heaurt was large and flabby, and the 
acA-ta presented numerous patches of ossifl-> 
cation and cartila^nous transformations. 

This is a good example of the danger of 
a large incision : the stone was extracted 
with ease"; the patient suffered little ; but 
the urine came immediately in contact 
with the fascia of the pelvis and worked its 
way to the peritonaeum, destroying all the 
cellular tissue, and producing besides fa- 
tal peritonitis. 1 quote this case of me- 
dian, longitudinal divisicm of the prostate, 
more especially in order to show that upon 
whatever plan the opening is made, if it 
be considerable, the patient must be ex- 
posed to this incurable and frightful ac- 
ddoat. 



HIGH OPERATION 


OK 


LITHOTOMY ABOVE THE PUBES. 


To elude the difficulties which oppose 
access to the bladder through the inferior 
aperture of the pelvis, it is not astonish'* 
ing, that at a very early period. Surgeons 
should have tried opening it through the 
short, clear and direct way of the linea 
alba, abovq the pubes. Here the aperture 
is large, and the parts to be traversed are 
of a simple structure : no important ves- 
sels are exposed to the knife, nor is there 
much hazard *of wounding an intestine. 
But though this plan is exempt from the 
danger of hemorrhage and fistula, and 



172 


affords a tolerably ^acious passi^ for ex- 
tracting the stone, there is the same in- 
superable objection to it, which renders 
the other methods we have examined so 
truly perilous. One great obstacle to suc- 
cesshil supra-pubic lithotomy is still inhl- 
tration of " urine in the cellular tissue ; but 
we shall return to the consideration of this 
and another serious objection to the ope- 
ration, after sketching the best mode of 
performing it. 

Several methods of cutting above the 
pubes have been described ; but of these 
it may be said, (as of many other surgical 
operations proposed for one and the same 
disease,) one only is good. The instru- 
ments requisite are a common straight 
bistouri; a probe-pointed knife.; imd for- 
ces. No matter in what state the bladder 
may be, an Anatomist will require no other 
guide than his linger to direct him ^to it ; 
as, however, it is most easily reached, when 
fuUt it sdmuld be made to contain ass much 
fluidaspoc»ibleatthetuneiofthe operation. 



If the ca^ot retain urine enot^hy 

a certain quantity of warm water iuade 
slightfy.mucUaginous or even sedative may 
be injectedy and its escape partially if not 
wholly prevented by pressure on the urethra, 
which should be exercised by an assistant. 
He should be placed horizoiitally with his 
a little bent, and supported by pillows. 
The operator, who is to stand on the left 
side, feels for the symphysis pubes, and 
makes an incision about two inches and a 
half in extent from it towards the umbi- 
licus i dividing, exactly t>n the median line, 
all the soft parts down to the linea alba, 
(except superiorly, where the incision may 
present a slanting termination,) he is to 
puncture tbe latter close to the sym- 
^ysis, and then to enlarge the perforation 
upwards, sufficiently to admit his finger 
with a probe-pointed knife ; taking care 
not to carry the instrument one single 
hair's breadth beyond the cellular tissue 
which se][^arates the fascia, trane^ersalis 
from the peritonaeum, and in which the 
finger is to be passed to detach this mem- 
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brane from the wall of the abdoiiiesnu Jm 
conducting this partof tlMi citation >hta> 
must proceed slowly, carrying his fmger 
from below upwards. It is of the utmosh 
importance to confine the separation of thO’ 
p^tonaeum as much as possible to the 
median line ; for, the more it is detached 
from side to side, the greater will be the: 
danger of exposing the patient to infiltra^ 
tion of urine. As the peritonaeum is 
pushed badr, the incision in the linea alba 
'is to be milarged ; and when there is suffi* 
cient space for the extraction of the cal- 
culus, the same process must be repeated^ 
with the'same precaution, at the top of the 
{Ulterior wall of the bladder. To find this 
organ the Surgeon must not trust entirely 
to the peritonaeum, but rather depend on 
the symphysis pubis behind whidi it is 
situated, and he will be fortunate if he can 
reach it without disturbing the cdlular 
tissue whidi unites it to the ^mphysis ; 
but should it be contracted upoii the stone 
so that be cannot elevate it by an injectkai^ 
he must pass his finger down to it Whoi 
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bliddi^'ls distil tlie 

eoire^^'is to 1i« deCacbed upwaids by the 
finger |iissed between the latter and the 
mnecular coat, to an extent sufficmt for 
tiie passage of the adculus ; and h^e it 
will be found) that great pains are required 
to clear the way for an opening in -the 
bladder an inch and a half long. This 
opening is to be.made and enlarged pt^ 
dsely in the same manner as that in the 
linea alba, except that the peritonaeal 
coat must be first removed in the whole 
extent of the incision before the puncture 
is made. Thus, the left index should 
be placed edgewise on the symphysis, at 
the lower part of the wound in the linea 
dba, to guide the knife to the correspond- 
ing part of the bladder, whilst the middle 
finger .sustains and protects the perito- 
naeum above, and indicates the superior 
limit* of the incision to be made in the 
bladden The operator punctures this 
oigaiL oA 'the ii^x ; and, carrying the 
knife upwards, divides ftom within out- 
wards its anterior wall, up to the part Upon 



w^hich iiis iiiiddle#nge]5^ls ; 
to indine 

to pass it too far in, in^.order tliitt • 


may be no danger of trouiiding tfee dpp!i^,.f ^ 
site side. The^fingers should be passed into 
the opening in the same position^ so ^ to [ 
sustain the parts and direct the forc^ftj 
When the caiculusis seized^ it must bedrSi#n - 
fifst in a direction parallel to the posterior 
surface of the symj^ysis, and then made 
to revolve forwards through the external 
opening. After the operation, a strip of 
linen three quarters of an inch wide should 
be left with one end jn the bladder ; the > 
othar hanging out of the externa! wound, 
as a syphon to conduct the urine away. 
Thi^ with a pledget of lint supported hy 
a belt, is all the dressing required ; but in 
renewing the lint as often as it becomes 
wet,< care must be taken not to disturi> the 
strip of linen. . >1.,; ■) 


Wlieii wo consider^ that in this 
tion it istthU moves^ part of the bUt^klSr 
which is interested, 'and that the opesaiti^ ' 
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‘ ^ ^ 1 A ^ 

is made near its admmit, are shall at ^bece 
cehclude^t^at initiation of urine in the 
cellular tissue must very often ensue. This 
tissue is loose and abundant at the most 
depending part of the wound, preci^ly 
where the urine will of necessity be di-* 
• rected by its own weight ; consequently, 
infiltration of this fluid is almost inevita- 
ble. Again, as the bladder varies in size, 
and therefore its moveable part in position, 
according to the quantity of urine it con- 
tains and the degree of its contraction, 
the relation which the incision made in it 
bears to the external opening must be li- 
able to vary also: and thus, from these 
wounds ceasing to correspond, the urine 
will be impeded in its egress and tend to 
pass into the neighbouring cellular tissue. 

• 

From these circumstances, infiltraticm of 
urine follows the high operation more fre- 
quently than it occurs after the other plans 
of Lithotomy’; and were there no other, 
this accidents would be alone sufficient to 

render it more fatal thwi they. 

2 A 
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TIbe other fitr€»ig ol^ection ve 
uige against 8U^*pubie Lithotomy islii# 
occurrence of peritonitis^ whidi &4ik>W8 
much more fiequently this than any other 
mode of operating. Detaching the peri- 
tonaeum from the parts to which it ad^ 
heres as a lining is no trifling aflalr« In 
fact, the membrane receives direct injury: ; 
for, to disturb its close cmmexious and 
destroy its natural adhesions, in the m^- 
ner required, is certainly to injure, and most 
seriously too, at least one surface of it. 
Not unfrequently this membrane has been 
torn or cut through in the operatitm, 
either from the difficulty experienced in 
separating it from the subjacent parts, or 
frcmi ignorance of the fact we claim as our 
own discovery, that the bladder rises in 
the cavity of the peritonaeum and not be- 
tween it and the walls of the abdomen. 
But although a knowledge of the anatomi- 
cal disposition on which;.this depends, will 
preserve .,the Surgeon from the danger- 
cutting into the peritonaeum and establish- 
ing a direct communication between the 
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cavity of the bladder and thiU; of the ab> 
donien, the process of peeling off the 
membrane must, in the majority of cases, 
subject the patient to peritonitis of a kind 
which is generally fatal. 

Not to mention many other objections, 
then, the occurrence of infiltration of urine 
and of peritonitis plfices the high operation 
quite ont of practice, except in cases where > 
the stone is too voluminous to admit of 
^traction by the perinaeum ; and for these 
we shall have to suggest something m the 
course of this work, which we trust, will be 
found far superior to it. 



LITHOTRITY. 


We have examined the best modes of 
performing Lithotomy, and points out the 
chief circumstances which render them all 
more or less dangerous. Let us now con- 
sider the operation with which it is our 
object to compare them — ^Lithotrity. 

Lithotrity consists in the reduction of 
calculi to powder, or fragments suffici- 
ently small to pass through Uie urethra, 
by means of instruments introduced down 
thii' canal into the bladder. To accom- 
plish this or some very similar object, in- 
struments have been invented and recom- 
mended by Messrs. Eldertoh, Amussat, 
Leroy d’EtioUes, and Heurteloup. These 
gentlemen were preceded by Mr. Grui- 



181 


thuisen in the invention^of a^i^strument 
for drilling a hole in calci|^ but with 
a view, it is believed, of dissolving them 
by some dxemical agents ; and it is well 
worthy of remark, that long before their 
praiseworthy attempts, two non>medical 
persons, a monk of Citeaux and tiol. Mar- 
tin, not only devised, but actually cured 
themselves of stone by means somewhat 
similar to those now adopted in Lithotrity. 
The idea of breaking and pulverizing a 
stone in the bladder seems first to have 
originated with the monk, but it is not 
likely Col. Martin borrowed it from him, 
since he employed different means. I think 
there is no probability of plagiarism, either 
on his part or that of the practitioners we 
have just named. It would be a difficult 
task to assign to each of these the degree 
of merit due to him; suffice it to say,%ey 
have all well deserved of mankind. Mr. 
Gruithuisen, who published in 1813, appears 
to have been the first to devise any thing 
like scientific or methodical means} for 
acting upon a stone in the bladder bjf*%ri- 
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tufation. In 1819, our nountryttisn, Mh 
Elderton,* concdredthe ideaof Lithotrity, 
and inventeid ingenious instruments fan 
theoperation; but here he stopped. Mona. 
I^eroy had the same idea in 182S ; he con** 
structed and made known instruments 
which are how in use. About the same 
time, Mons. Civiale succeeded in the same 
object ; and to him was reserved the geod^ 
fortune and high privilege of first employ^ 
ing Lithotrity with method and success 
upon the living subject ; he is still a very 
smrcessful operator. Baron Heurteloup is 
now quite as successful and scientific a 
lithotritist, and to him the world is in- 
debted for the inventiorx of instruments 
more ingenious, and in manyrespects, more 
perfect than those known before his valu> 
aUe labours. The merit of laying down 
the^ndples of Lithotrity more oompre- 
hfmsively and more perfectly than any 


To this gentleman^ who resides at Northampton, we are 
also^'ifpli^ted for other inventions of great importance in 
surgi w ' operations. 
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other person, belongs ^so to him ; mid he 
shares Idcewise the honour of its introdNto* 
tion into Great Britain, to which, with my 
skilful friend Mr. Cc^tello, I hope 1 have 
endeavoured to contribute. 

The instruments most in ‘use are the 
three-branched forceps of Messrs. Leroy 
and Civiale, and jthe four-branched for- 
cepSi the assisting forceps and the shell- 
breaker of Baron Heurteloup.* It may be 
necessary to remind the reader of their 
construction ; but for minute descriptions 
(tf them we refer to the works of Leroy, 
Otviale, and Heurteloup. The three- 
branclied forceps termed Lithoprione, li- 
riiotriteur, and (less appropriately) Pierce* 
pierre, is composed of two tubes sliding 
one within the other, and of pertoratorsi^ 
borem, and excavators. Its extemal'^be' 
is about eleven inches long, and three 
eighths of an inch in diameter; at its extra- 


* 8ee the plates. 



vesical end, it has a solid part irhioh serves 
as veil for a handle as for other purposes. 
'Jhe internal tube is seventeen indies in 
length, and has a similar solid part at the 
same end, where it presents a scale of 
inches, so that its position with respect to 
the exterhal' one, can be appredated to a 
nicety ; at the other end, it is split to the 
extent of three inches, into three curved 
branches which diverge by their own elas- 
tidty, and being of unequal length, oc- 
cupy when closed little more than the 
diameter of the external tube, to whidi 
they then form a smooth extremity pro- 
jecting beyond it about an inch. To open 
the instrument, it is necessary to make this 
extremity of the internal tube project 
further beyond the external one, either by 
drawing the latter back or pushing the 
fonrfer forwards ; contrary movements will 
of. course close it upon a calculus, upon 
the borer or upon itself. The borer passes 
down the internal tube ; it is a steel wire 
formed into a saw or file at one end, and 
maiiced with inches at the other, where it 
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receives a pulley to be adapted to a drill 
bow; In the solid part of the exteraah 
tube there is a stop-screw for dicing the 
intmial one at any given projection ; and 
there is also a hole in it, to allow of water 
being injected into the bladder during the 
operation. * ' . 

The four-branched instrument is con- 
structed upon a similar plan, except that 
its brandies can be made to aUvance and 
recede within the external tube, either se- 
parately or otherwise ; and when open, it 
admits of • the Pinceservanfe, (which is a 
very delicately constructed, three-branched 
instrument,) being substituted for the 
borer or excavator, and used to bring the 
stone within the branches. 

The shell-breaker (Br^e^coque) is vdry 
strong ; it is composed of a tube and two 
separate branches : the latter slide in the 
tube* opening like a forceps -when pro- 
truded a certain distance from its vesigal 
extremity, and closing when they are made 

2 B 



to recede either upon themselves or upon 
a calculus. But, by a very ingenious con- 
trivance, these branches, the ends of which 
are beset with teeth, can also be made to 
move longitudinally, to and fro, upon each 
other, so as to exercise great power of at- 
trition, as ‘well as of pressure, upon any 
thing placed between them, like the stones 
of a corn mill. 

In Lithotrity one or more of the follow- 
ing powers must be had recourse to; 
namely, — pressure, perforation, excava- 
tion, concentric pulverization, percus- 
sion ; and, according to the direct means 
required to destroy the calculus, the ope- 
rator must use, alone or in combination, a 
drill, an excavator, a concentric saw, or a 
percussor, which are of course all employed 
with the three and four-branched forceps. 
The excavators and saws consist chiefly of 
a strong tube terminated at the vesical ex- 
tremity by a saw-shaped blade, which is 
opened or shut by means of a central wire. 
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Hie percussor is a steel rod having a stop 
to limit its action. 

We see that the tubes, or principal and 
more complicated pieces of mechanism in 
the three and four-branched forceps, are 
more especially subservient to the pur- 
jioses of seizing and retaining the stone ; 
so that the means of reducing it to frag- 
ments or powder belong chiefly to the 
borer. They are not however exclusively 
intended to grasp and hold the calculus, as 
they include one of the powers employed 
in Lithotrity to destroy it ; namely, pres- 
sure, which is exercised by the branches. 

The other Lithotritic powers, attrition, 
perforation, excavation, percussion, con- 
centric pulverization, are almost all de- 
rived from the central piece of the appa- 
ratus. The shell breaker, however, which 
combines pressure and attrition, has no 
central piece, and these forces reside in 
its tube aitd branches. The powers or 
forces we have just enumerated are metho- 
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dically combined in Lithotrity, and consti- 
tute, when brought into action, what may 
be termed operative processes. Thus, all 
calculi are reduced by one of the following 
processes. 1. Attrition and pressure. 
2. Perforation and pressure. 8. Perfora- 
tion, excavation and pressure, with or with- 
out percussion. 4. Concentric pulverization. 

Some calculi are sufficiently small and 
soft to yield to the pressure and attrition 
exercised upon them between the drill 
and the branches of the three -branched 
forceps; such are many of those composed 
of Uric acid and even of the phosphates. 
Calculi more voluminous, but of the same 
composition, may require to be perforated 
in one or in several places, before they can 
be crushed to fragments ; and those still 
harder, composed of oxalate of lime, may 
require, either to be completely excavated, 
or to be ground away by concenriic pul- 
verization. It is therefore acebrding to 
the volume, chemical composition, and 
form of the stone, that the process for 
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destroying it is selected ; and we canned 
repeat too often, how highly essential 
it is to the success of the operation, that 
these points of the diognosis be correctly 
ascertained. When they are known, 
the operator will have no difficulty in se- 
lecting the most fit instruments. How" 
these act, may be learned from a simple in- 
spection of their construction ; we shall, 
however, farther shew to what cases each 
of them is adapted, by a brief description 
of the method of using them in the chief 
varieties of stone. 

In the present state of science, Litho- 
trity is scarcely applicable when the fo- 
reign body exceeds an inch and a half in 
two of its diameters. The most simple 
case, peahaps, is that where the stone is less 
than an inch in two of its diameters, and 
composed of the phosphates or of uric 
add. It is to be met by the three-branched 
instmm<Mt and Civiale’s drill. The Sur- 
geon havirfg inclosed the calculus in the 
branches of the forceps and fixed the tubes 
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bj means of the stop-screar, will succeed 
in crashing it to pieces by subjecting it to 
the action of the drill, either with the bow 

or with his hand ; with the latter he presses 

« 

and triturates it between the claws of the 
forceps and the drill which he rotates as 
he moves it forward. In the second case, 
where the stone is of the same composi- 
tion but of a larger size, the operator, 
after having tried to break it down with 
his hand, as in the former case, must pro- 
ceed, if he has been unsuccessful, to per- 
forate it once regularly by means of the 
bow ; he should then be able to turn the 
calculus so as to present another part of 
its surface to the action of the drill, with 
which another perforation is to be made ; 
and this process is to be repeated till the 
calculus is so weakened that it may be 
crushed to pieces. This is Civiale’s plfUi. 
In the third case, that is, when the stone 
is composed of oxalate of lime, ^ Civiale 
has recourse to the same meth{^namely, 
repeated perforations; but I fear with littie 
^^uccess. Baron Heurteloup, on the con- 
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trorj, recommends in such cases, excavar 
tipn or grinding away the interior of tl» 
Gfilpulus till nothing remains of it but a 
mpre shell, which is to be broken with a 
PfBrcussor, and then’ destroyed, fragment 
after fragment, by means of the shell- 
breaker. He proceeds thus:— Tlie four- 
branched instrument is passed into, and 
fixed open at the neck of the bladder ; he 
then introduces down its centre the assist- 
ing forceps and searches for the stone, 
which , ha vingfound, he seizes and draws into 
the branches of the Pince-maitresse.* Having 
withdrawn the assistinginstrument, he fixes 
t^e calculus in the branches of the Pince- 
mmfyresse by passing the headed-one over 
it, then drawing and fixing them tight, 
sepa^tely* as. well as simultaneously. After 
this, ha p^*oceeds to perforate it to the 
de|}tb o^ about three fourths of its dia- 
vsf^T\ then, substituting an excavator 


Th»' ^ttr-Sranched instrumftnt is so termed; it is also 
named Pmee d Forceps. 
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for the drill, he works oi:^ its interior; 
reduces it to a hollow balL The excav»t|i, 
is to be worked to and fro, and the,|^||(^ 
must be expanded a little after each l^e 
that it passes through the whole extent of 
the perforation. Should a hole be made 
thorough kny part of the sh^l, the process 
must be stopped; otherwise the instrument 
might be engaged therein and broken; 
When the excavating has been carried as 
far as possible, the excavator is to be with- 
drawn ; the stone is then to be loosened in 


the branches grasping it, and turned by 
means of the assisting forceps, so that a 


spohd part present itsej^ to the axis of the 
tubes. There it is to l^^|xed k^ain; an^ 
the operator, striking with a pc^ 'i 

Gussor substituted for the ex(||^bdi^i^ekk$ 
it into fragments which are 
destroyed with the shell-breiik^^^^^^ 
believe this plan is recommended 
Heurteloup wherever the stone is largdaiifd 


spherical, whatever may be 
composition. 
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For tlHt treatraetit of this kind of 
coluSy it has been proposed by Mons. Mey> 
rieux and others, to adopt the plan of con- 
centric pulverization. When the stone is 
safely lodged in the three of four-branched 
forosps, the Surgeon introduces the instru- 
ment which we have called a'cohcentfle 
saw, and expands the blade to a degree at 
which it will turn safely, without coming 
in contact with the branches. He then 
makes use of the bow, and grinds away the 
surface of the calculus till it becomes loose 
in the forceps. After withdrawing the 
saw, fixes the stone again, and continues 
the pit^ss till he has reduced it suffici- 
ently to be able to destroy it by pressure 
and attrffl^. 

Lafthr^ 'V^en the stone is of such a flat 
sha^'l^^ it cannot be held with the three 
or lbur>bthnched forceps, it must be at- 
tacked with the shell-breaker. The ope- 
rator sleMipd for it with this instrument, 
and haying grasped it, proceeds to break it 
to fragments by lateral motions communi- 
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QiAfd tlie leffier, vhicb the haAdietiOCAbe 
^idyi-lHieidber cepresetilsj : 

la idl oases, Uie fr^pnents, Ukeesitite 
fSlleiilii Are to be submitted to the prOC(^ 
^ich thdr iroluoie, shape and diemieal 
irabi|iQBttion comport. 

< Smi& Attmnpts have been lately msde 
hj fiaron Heorteloup to destroy calculi 
by percussion done. The instrument, which 
he luu invented and used with some sue* 
cess, resembles, when dosed, a large, !W)lid, 
curved sound. It is composed oC;fm in^ 
tesnal or superior, and an external or in£e~ 
xhar : psece of steel ; mid die former is in-* 
duded and made to slide, to an^thoi iii: A 
groove of the latter ;, so that« their 
curved portions, which are beset with teeth* 
dphe one against the other, and ahstllng* 
ooostitute a Mnd of vice for sduing And 
Afitli^JullOfn the stone. At the eatrA^vesiCfd 
extremity the instrument* the intbrnal 
piece projects, and is so fashioned thAt it 
may ^etnidt with a hammer, the weight 
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of wliicsfe 

may be employed iritli <81^^ ; it’iliiv 
a stop to prevent its being driven»with too 
modi vidence ngdnst ibe :«xtomai dne, 
which is made with a aquttre hnAd’'to!ftK 
immoveaUy in the hdd fast of the bqd* 
It is proposed to use this ji»truiiieB^i|kdft 
following manner: — The operator passes 
it down the urethra into the bladder 'dosed, 
diter finding the calctoiis, opeaw it iiy 
drawing bade the internal |mce. He th^t 
endeavours to engt^ the body be^ 

twe^ the blades <n* curved parts of the 
instrument^ and having succe^ed» he is to 
fix the squfwe head of the external {deee 
firnily to the bed. At this time, the blsdi> 
der, being filled with water, is proleded 
from the shock that would othertrise reMt 
fromtheprocess. The Surgeon now strikmi 
smartly, with a hammer^ the capdi^pied^ 
projeding end the inteinal piece, wtoch 
thus becomes a percussor, until the done 
yields^’' ‘ ' 

Before withdrawing the instrument he 
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niiust be careful to close it completely^ os 
the bladeSy if left apart, arould obvioudy 
endangewthe urethra. The fragments m^e 
to be disposed of, as their volume, form, 
and density may indicate. 

An instrument, of which the above ap- 
pears to be a modification, was constructed 
some years ago, by Mr. Weiss ; except that 
its internal piece is made to advance and 
recede by means of a screw, so that the 
stone is acted upon by pressure instead 
percussion. With these instrun^ts, in 
their present form, the operator must ex- 
perience great difficulty in laying hold of 
the stone ; in some cases, however, where 
the foreign body is soft and of a flat ^ape, 
they may be used with advantage. 

; As in most surgical diseases, skillof quite 
as high an order is necessary to prepare 
the patient for, as to perform the opera- 
tion. Since the preparatory and adjutoiy 
treatment must be modified t’o meet the 
circumstances of each particular case, it is 
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not lay dovii more than general 

rules. ' If there be one truth, which, more 
thinl another, we wish to impress on the 
Surgeon with regard to Lithotrity, it is — 
that he must prepare the patient as care- 
fully, as methodically and as^m^turely^as 
before performing Lithotomy, amputation 
of a limb, or the most serious operation. 
In adapting the' preparatory treatment to 
each case, particular attention must be paid 
to the age and constitution of the patient — 
the state of the urinary apparatus — the 
duration of the disease — the form, vcdume, 
and chemical composition of the stone. 
All the functions should be brought to as 
perfect a state as the case will admit of, by 
dietetic and medicinal means. A proper 
plan of dietmustfrequentlybe perseveredin 
for months prior to the operation. General 
and local bleeding, the warm bath, injec- 
timis, the use of alcalis or acids must be 
had recourse to, and combined methodi- 
cally with such other means as may be ne- 
cessary to* induce a permanent calm of 
body and mind. ^ The choice of these 
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means will be found of equal importance 
to expertness in the mechanical part of 
Litliotrityw While the vascular system is 
in a state of plenitude the operation must 
never be attempted ; if it were, the irrita' 
tion inseparable from it would be followed 
by severe if not by fatal inflammation oi 
the whole urinary apparatus. According^, 
then, to the strength of the patient, Mood 
must be removed, first, by the lancet, frcrni 
the arm, and, one -or two days afterwardi^ 
by leeches, from the lumbar and iliac 
re^ons. As soon as the equilibrium of the 
circulation, temporarily interrupted by the 
subtraction of blood, is re-established, the 
nervous system will be found in a state 
comparative quietude, however violent the 
local symptoms may have been. A few 
warm baths, appropriately taken, will tend 
much to confirm this desirable state ; but, 
be it observed, the patient must not remain 
in the water, (the temperature cf whidi 
should be increased at the end of the time,) 
more than eight or ten minutes ; imd on 
quitting it, he must be instantly put into 



199 


and rubbed dry. There should 
be no stress whatever upon the digestive 
organs : the food should be simple, light, 
wdl prepared, well masticated, and taken 
in snwU quantities. Every complex dish 
must be abstained from, and fluids should 
not be mixed with solids, in the stomach, 
nuH'e than is absolutely necessary. The 
genital system must, in general, be kept in 
a state of inaction. The action of the 
urinary organs must be aided and eased 
by soft aqueous fluids taken between meals. 
Nothing that can afford peace of mind 
and courage to the patient should be neg-- 
lected. It will be well, however, to let him 
know he has a most painful, though not a 
dangerous operation to imdergo, that lie 
may prepare himself to bear it ; for, in 
many c^s, the pain is most excruciating, 
and can be resisted only by the most fixed 
and resolute determination. These means 
will aU tend to lessen the irritability of the 
bladder, and enable it to contain an in- 
creased quantity of fluid, without contract- 
ing upon it. Whatever may conduce to 
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this end must be employed. Injecting the 
bladder with warm water made slightly 
mucilaginous or sedative is of the greatest 
use. The injection should be continued 
daily, till the irritability be allayed : the 
object is not to operate a forced dilatation 
of the bladder, but, by lulling its excessive 
sensibility, to render it susceptible of con- 
taining the quantity of water necessary for 
the operation It is well known, that great 
operations are most successful when per* 
formed while the different organs are in a 
state of semi-repose ; that the nervous 
system is at rest ; and that there is a kind 
of general relachement of the arterial and 
muscular systems. This state is particu- 
larly essential to the success of Lithotrity, 
which should be performed, only when the 
patient feels himself comparatively well ; 
when the skin is natural, the pulse slow 
and steady, the digestion easy ; when the 
spirits are good and all the functions, 
brought as near regularity as possible. 

But, above all things, let tlie Surgepn. 

JS, 
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ascertat,n as accurately as possible the che- 
mical composition, volume, and form of 
the stone ; for, these particulars of the 
diagnosis indicate, in a great degree, the 
special steps to be adopted in. the opera- 
tion, and consequently, the instruments 
which are to be employed in it. Calculi 
composed of uric acid yield more readily 
to the action of the instruments than 
any others; after these, the phosphate- 
calculi are most easily destroyed; and lastly, 
those composed of oxalate of lime are the 
most difficult of comminution. 

In the operation of Lithotrity the posi- 
tion of the patient is of very great import- 
ance ; the object to be aimed at, in placing 
him, is, that the back part of the floor of 
the bladder should become the most de- 
pending part of the body, so that, when 
obeying its own gravity, the stone may 
settle there. To effect this, Baron Heur- 
teloup has constructed a moveable bed, on 
which the pelvis can be raised to any 
height required ; it has, also, a contrivance 

O jy 
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for fixing the instrument when the stone 
is grasped, so that neither of these press 
on any part of the bladder, if the patient 
remain perfectly motionless. It is at- 
tended, however, with some danger; for, 
were he to start in any direction, the blad- 
der would necessarily be forced against the 
end of the instrument, which, being fixed, 
might possibly cause severe contusion, or 
even laceration. We can avail ourselves of 
the advantage of this fixed vice, only when 
there is not sufficient pain to cause any 
sudden motion, against which we must be 
careful to warn the patient. This bed is 
of immense use, and ought to be employed 
wherever it can be procured. Mons. Ci- 
viale contents himself with placing a cer- 
tain number of pillows under the pelvis of 
the patient, whom he directs to lie length- 
wise on the edge of a common bed. In 
all cases, the body of the patient should be 
carefully protected from the cold air. 

The next thing to be considered is the 
quantity of fluid contained in the bladder. 
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W^. rej^a^ jtlie just measure is as much 
as iit call hold without contracting to expel, 
it. Wiien there is not enough in it, warm 
water containing a small quantity of vege- 
table mucilage, and, sometimes, of the ex- 
tract of opium, is to be gradually injected, 
through a catheter introduced ifttothe blad- 
der for the purpose. In almost all cases, it 
will be found advantageous to use the in- 
jection : it may possibly be dispensed with, 
however, where the bladder is voluminous, 
its sensibility obtuse and its contractility 
languid. As soon as this object is accom- 
plished the catheter must be withdrawn, 
unless used to move the calculus. Ac- 
cording to his opinion respecting the shape, 
volume and density of the stone, the Sur- 
geon will choose the instruments. We will 
suppose ,it to be an inch and a half in two 
of its diameters, tolerably spherical, and 
composed of uric acid and the mixed 
phosphates; here we should prefer the 
three-branchfed instrument. After being 
Well greased, it is to be passed into the 



bladder ; in introc 
should be made to 
sible, a continued 
floor of the organ, at tlie back part- of 
which the stone will lie, or must b^’inade 
to lie by raising the pelvis. The instru- 
ment ^Vill pass directly up to this place, 
where the operator will endeavour to strike 
the calculus with its end, by gently mov- 
ing it to and fro, from before backwards, 
always proceeding methodically from one 
side of the bladder to the other. In cases 
where the stone evades research, it will be 
necessary for the patient to change his 
position ; and I would advise postponing 
the operation, rather than the bladder 
should be two much fatigued by sounding : 
the state of this organ must always be re- 
spected. When the stone .is discovered, 
the operator endeavours to place the end of 
the instrument directly opposite its centre, 
in doing which he will obtain a pretty cor- 
rect notion of its volume ; he is then to 
draw the forceps about a quarter of an inch 
from the calculus, so that when its branches 


form, as* 

straight line With the 
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may not disturb its position. 
JQf^i^^^^^ning the instrument, he must 
take care that one of its branches be 
tuhied upwards, in order that when ex- 
panded, the other two may lie flat on the 

floor of the bladder to receive the stone. 

• • 

To open it, he draws the external tube to- 
wards him; when open, if it is depressed 
on the floor of the bladder, the stone will 
probably fall within its branches, where it 
may be instantly recognised with the 
borer, which must be carefully kept in 
its propeV place. Should it be found, 
however, that the branches do not en- 
close the stone, the Surgeon is to carry 
them on to it, by moving the instrument 
towards the posterior wall of the bladder. 
When he has succeeded, he closes the 
instrunjent on the calculus, by moving the 
external tube from him upon the internal 
one ; but, prior to fixing it firmly, or using 
any thing like force, he must be certain, 
by being able to move it slightly without 
occasioning much pain, that no part of the 
bladder is caught. In these steps, the 
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Surgeon will ascertain by the scale» the size 
of the calculus, and will also be furnished 
with fresh data as to the best means of re- 
ducing it to fragments and powder ; which 
forms the second part of the operation. 

’ 

This, (supposingconcentric pulverization 
inapplicable,) is to be commenced witli a 
drill, which beingpressed androtated against 
the stone, will communicate an idea of its 
density, in relation to which, it should be 
selected ; and the pulley must be placed, 
so that it cannot go through, against the 
coats of the bladder. Before using the 
bow, the Surgeon places the end of the 
drill in a kind of vice, which serves at the 
same time to keep it steady, and by means 
of a spring, to exercise on it a due degree 
of pressure. 

By practising with a drill and bow out 
of the bladder, the operator will acquire 
more skill in using them, than by any di- 
rections that could be given to him. When 
the drill is through, or nearly through the 
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stone, it is to be withdrawn, and as tbe 
Surgeon will know the density of the latter, 
he will now be better able to decide sflie-. 
ther he ought to proceed farther by fresh 
perforation or by excavation ; whilst the state 
of the patient will indicate whether or not 
the future steps of the operation should 
be deferred till another day. If no delay 
be necessary, and the Surgeon decide on 
employing perforation, the next step is to 
turn another part of the stone to the axis 
of the instrument, either by loosening the 
branches and moving it round in them 
with the borer or the assisting forceps, or 
by dropping it in the bladder and seizing 
it in another direction. In either case, he 
turns the stop-screw, and moves the exter- 
nal tube towards him ; the stone will then 
be loo^e, but within the branches. He 
should always endeavour to turn it, if pos- 
sible, without the pain and difficulty of 
dropping it to seize again. When the 
drill indicates that a fresh part of tlie cal- 
culus is turned to it, the Surgeon is to close 
the instrument by moving the external 
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tube from him, aud to fix it w^ith the stop* 
screw. Another perforation is then to be 
effdbted. 

This process of turning and perforating 
is to be repeated, till, at last, the stone 
crumble to jpieces under the pressure of 
the branches which enclose it. We repeat, 
what intervals are to be allowed to elapse 
between the different steps of the opera, 
tion, the state of the patient must deter- 
mine. When the calculus is reduced to 
fragments, those which are sufficiently^ 
small will pass off with the urine; and those 
which are not, must each be seized with 
the instrument and subjected to attrition, 
between the branches of the forceps and 
the drill ; the Surgeon proceeding as if 
he had to do with a number of small cal- 
culi, and observing .minutely all the rules 
to be followed in destroying these. During 
the process, an injection should be ready, 
as it is necessary to replace the urine, which 
in many cases, escapes, by a fresh supply of 
fluid. This, and other means for prevent- 



fiig and allaying irritation, must 
istered during the whole of the ri'eat^jim. 
Whenever the bladder is much irrit 
the operation must be interrupted,: the 
state of this organ should, above all things, 
fix the Surgeon’s attention. Frequently, 
fragments will stick in the urethra,* and 
when they cannot be washed away by in- 
jections, they must be disengaged with the 
* assisting forceps, or with Sir A. Cooper’s 
instrument. Should any of the larger 
fragments be of a flat shape, and diflicult 
.to seize with the three-branched instru- 
ment, they must be destroyed with the 
shell-breaker. 

As the manual part of the operation is 
■ nearly the same for all the instruments, it 
will not be necessary to give a detailed de- 
scription of the manner of using them. 
The three-braiiched forceps is by far the 
most simple, the least liable to fracture, 
and adapted to the greatest number of 
cases ; but it is not well suited to seize 

the stone, and is more likely to pinch the 

9 , £ 



bladder than the four-branciied instiruo 
meat. But the latter, whidi is so much 
befber for seizing the calculus with safety 
and precisicHi, is, unfortunately, weak in 
proportion to its more complicate and de- 
licate construction, and not free from the 
danger' of breaking in the bladder. It 
ought to be preferred wherever tlie stone 
is large, difficult to catch, and susceptible 
of being destroyed by concentric pulveri- 
zation ; and, in some cases, where the plan 
by excavation is adopted. In using it, the 
Surgeon must take care to open it with 
the headed branch turned upwards. This 
branch is to be drawn back between the 
oth^^ to keep them well apart at the neck 
of the bladder, whilst the assisting forceps 
is passed down to bring into them the cal- 
culus, overwhich it is then to be moved out. 

By drawing back all the branches, first 
tc^ether, and then one by one, the stone 
is firmly grasped, and the Surgeon may 
proceed to destroy it ; recollecting always, 
that as they are weak and delicate, too 



much stress must not be put upon theanu 
He should ' endeavour to avoid drawing 
the forceps forcibly towards the uretitta ; 
for, all these instruments, when open, re- 
present a cone, the summit of which being 
turned towards the urethra, tends to con- 
tuse foe parts when pulled in this directum 
with any degree of force. 

The plan of destroying calculi by cm^- 
centric pulverization, that is, by grinding 
away successive layers from the surface, 
has not been much adopted, the means of 
effecting it being, as yet, very imperfect. * 
Were they efficient it would be far more 
applicable than any other, to cases where 
the stone is hard as well as voluminous,' and 
preferable, also, where it is of large size 
though not of great density. Those who 
recommend this plan, after seizing the 
calculus as we have already explained, in 
the three or four-branched forceps, attack 
it with a concentric saw formed at the end 
of a steel Vod which is rotated with a bow. 
'fhe Siir^on expands the blade according 
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to the of the stone, so that byeadi 
rotation, a layer is removed frohi the whole 
circumference of that part of the foreign 
body, which is turned towards the tubes. 
After some time the calculus will become 
loose, and require to be fixed again ; it is 
thus to be acted upon, till reduced to such 
a size tliat it will yield to the attrition ex- 
ercised upon it by a drill and the branches 
of the three-branched forceps. The Sur- 
geoin must use the saw with great pre- 
caution, taking care not to expand the 
blade too far, which otherwise would be 
^broken against the branches of the forceps. 

In using the shell-breaker, the Sur- 
geon must be particularly careful, in his 
attempts to grasp the stone, not to close 
the branches too firmly before ascertaining 
well that the instrument is perfectly free 
in the bladder, and that no part of this 
organ is enclosed in it. He must also 
muster all his patience, as it is very difficult 
to lay hold of a stone with a tbrteps com- 
posed of two blades, which are eompara- 



213 


tively narrow and have but little bite* 
The ^?eat poidt is to pass one blade under 
the centre of the calculus ; and the g^at 
danger to be avoided is pinching the blad- 
der. The shell-breaker is undoubtedly an 
excellent instrument, and without it many 
cas^ of stone must have been abandoned 
to Lithotomy, which are now treated by 
Lithotrity : it is the only one of the Li- 
thotritic instruments that can be used with 
success, where the calculus is large and flat. 
Like all of them, however, it is liable to 
break in the bladder, when too much stress 
is put upon the branches ; and, as there 
is great diflSculty in seizing the stone, and 
great danger of pinching the bladder with 
it, the three-branched instrument ought 
to be preferred, wherever it can be used 
effectually. 

A few remarks will now be necessary 
upon the preference to be given to any 
particular plan of Lithotrity, or to any 
particular iilstruments, in the treatment 
of the principal varieties of stone. We 



214 


have no hesitation in stating, that there is 
only one case in which the four-branched 
instrument ought to be preferred, namely, 
that where the calculus is composed chiefly 
of oxalate of lime, and very hard. In all 
other cases, which form by far the greatest 
number, we prefer the three-branched in- 
strument and drill, that is, the treatment 
by successive perforation, which, in the 
present state of science, appears much 
more safe than any other. The instru- 
ment with which it has been proposed to 
destroy the stone by excavation, is much 
more liable to break than the three- 
branched forceps ; and chat invented to 
act by concentric pulverization is open to 
the same objection, besides being inade- 
quate to the purpose for which it was in- 
tended. Most assuredly we should re- 
commend the four-branched instrument 
for the treatment of all large round stones, 
of whatever composition, if excavation, or 
still more, if concentric pulverization could 
be employed with eflicac^ and safety; but, 
we contend they cannot: the excavator 
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has not yet been, suid we fear, cad never be 
made of sufficient strength; and even 
banking this difficulty, it is almost impos- 
sible to reduce a stone, in the manner 
proposed, to so thin a shell that it may 
be broken by percussion, unless it can be 
seized with the percussor-forceps. When 
an excavator shall be made so strong that 
there be but very little risk of its breaking, 
and so well as to reduce a stone to a mere 
shell, it will deserve to be adopted with the * 
four-branched forceps, in preference to 
the drill and the three-branched instru- 
ment^ wherever the calculus is large and 
round. But, we are of opinion that the 
most rational and safe plan of all for de- 
stroying calculi, would be that of con- 
centric pulverization, were the saw suffici- 
ently perfect to carry it into effect. Some 
of the strongest objections to Lithotrity 
would then be obviated ; there would be 
no rough fragments left to irritate the 
bladder; and, as the instrument would 
leave the sutface of the stone smooth, the 
operation, every step of which would bring 



relief to tlie patient, might be interrupted 
and deferred, at any time, with impunity. 
Had we such a saw it would be right to 
use it with the four-branched fordeps, in 
all cases where the stone is not flat, but 
more particularly in those in which it is 
.voluminous. It will appear from, what pre- 
cedes, that we consider the four-brancli^ 
forceps better adapted, than anji^ther, to 
overcome the difficulty of seizingthe stone, 
► without pinching the bladder. 

With respect to the shell-breaker, it may 
be well to repeat here, that it is the only Li- 
thotritic instrument we possess which is well 
adapted to the treatment of large flat calculi. 
Grea^raise is unquestionablydue to Baron 
Heuiroloup for its invention; but he is 
entitled to much more for having furnished 
us, more perfectly than any other person, 
with one of the two important conditions 
necessary for curing stone in .the bladder 
without cutting, namely, that of seizing and 
retaining a calculus with safety to the organ 
containing it. Were he to furnish us with 
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the other condition, that of destroying it 
when seized with like security, his merits 
as a Lithotritist would be unequalled. 

The annexed table will exhibit, at one 
view, the Lifhotri tic means and instruments 
now employed, with reference»to their, ap- 
plication to the principal varieties of stone. 

To 6e preferred in : 

' Instruments- Means, cases of 

- ' r Small, round calculi 

Thrcc-branched f Attrition and j consisting chiefly of 
forceps and drill. C Pressure, j uric acid or the phos- 
j (.phates. 

Successive per- r round calculi 

forations and s of similar composition, 
pressure. 

Four-branched ^ Excavation and f Large.sphe^lcalcu- 

forceps with ex- f Percussion; orl,. of 

cavator, or con-fconcei^nc pul- i oxalaic of lime, 
centric saw? J verization. v 

Shell-breaker. ^ Attrition and C calculi. 

3 pressure. (. 

Percussor-Sound. }■ Percussion. •{ Soft flat calculi. 

In general, several applications of the 
instruments are necessary to effect a cure ; 

2 V 


Ditto. ^ 
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the duration of each, as well as the time 
allowed to intervene between them, must 
vary according to the volume, form and 
chemical composition of the stone, the 
state of the bladder, and the strength and 
constitution of the patient. Upon an 
average, five or six applications are suffici- 
ent ; but the Surgeon should never forget, 
that it is much better to destroy the stone 
little by little, than to fatigue the patient 
■by continuing the operation too long at 
one time. As to the time allowed to elapse 
between each application of the instru- 
ment, it will vary from one or two days to 
several weeks ; it must depend on the state 
of the patient ; whilst there is much irri- 
tation in the bladder the operation cannot 
be continued with safety. When there 
are many fragments, all the skill and pa- 
tience of the operator will be required, as 
well to pulverize or extract them, as to 
guard against the accidents which not 
unfrequently they occasion. The most 
elaborate dissertation upon the different 
steps of the operation would ill suffice to 
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qualify a Surgeon to perform it. He can 
acquire the practical tact which it de- 
mands, only by repeating it frequently on 
the dead subject. He will then become 
acquainted with many little difficulties 
which attend it, and learn to overcome 
them. It should never be undertaken by 
any but a well educated Surgeon, and with- 
out practice he cannot succeed, because he 
will feel no confidence where so much de- 
pends upon tactile phenomena. The great 
difficulty is, unquestionably, to lay hold 
of the stone without injuring the bladder ; 
it is to be vanquished by practice, and by 
the perfectness of the instrument, which 
should be so constructed that its branches 
expand without bruising the neck of the 
bladder. 

• '' 

There is another thing which it is of 
great importance to notice : he ought, for 
reasons to be assigned hereafter, always to 
be ready to perform Lithotomy, if required, 
at a momeht’s warning, and should never 
be without the necessary instruments. 
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Case 8. 

Robert Platford (of Norwich) aetat, 80 , 
of a strong constitution and remark- 
ably active for his age, submitted to the 
operation of Lithotomy in his sixty ninth 
year, ( 1818 ) when a stone weighing 51. si- 
slightly nodulated, and composed chiefly of 
lithic acid, was extracted by my skilful 
friend Mr. Crosse, who, on that occasion, 
used the cutting gorget. The calculus was 
an inch and a half long, about one inch 
in breadth, and somewhat flattened : it 
had produced the usual elFects on the pa- 
tient for three years; and, three weeks prior 
to the operation, became intolerably pain- 
ful, obliging him to void his urine every 
quarter of an hour, and producing hema- 
turia and general derangementof his health. 
A pint of blood was lost during the oj)e- 
ration, which, although simple, and com- 
pleted in three minutes, was followed by 
very serious symptoms. At the end of a 
month, however, the wound was nearly 
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healed, and, at the end of eleven weeks, the 
patient was able to resume his occupations 
as a weaver. 

About the middle of 1829, the patient 
was again attacked with pain and dysuria ; 
the urine was expelled at short inteiVals, 
and frequently mixed with blood. He 
again applied to Mr. Crosse, who, consider^ 
ing his great age, the apparently small size 
of the stone, and the capacity of the ure- 
thra, which readily admitted a large sound, 
resolved on the application of Lithotrity, 
and did me the honour to entrust me with 
the operation. We sounded the patient 
several times, and decided that the calcu- 
lus, was, in all probability, not more than an 
inch in diameter. 

September 6th. The patient was kept 
quiet and gently purged, emollient drinks 
were also prescribed. 

September 7th. We proceeded to the 
operation in the presence of Sir Charles 
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Clarke, who kindly honoured us with his 
valuable assistance, Mr. Millard, and se- 
veral of Mr. Crosse’s pupils. The patient, 
w^o had retained his urine for several 
hours, was placed lengthwise on the side 
of the bed, his pelvis raised upon pillows. 
I passed the three-branched instrument 
into the bladder without difficulty, and 
after searching for several minutes suc- 
ceeded in placing its end against the stone. 
Turning it so as to have one of the branches 
upwards, I opened it, by drawing back the 
external canula about an inch and a quarter, 
and endeavoured to pass the lower branches 
over the calculus. In this I did not suc- 
ceed, and, as the bladder contracted with 
great force, it became necessary to close 
the instrument. After a few minutes I 
opened it again, and succeeded by tJne same 
method, in fairly grasping the stone, which 
the scale indicated to be about three quar“ 
ters of an inch in diameter : having fixed 
the external tubes I applied the borer to 
idle calculus, and by a little rotation and 
pressure, crushed it to pieces in a few se- 



conds. The instrument was then closed, 
and withdrawn from the bladder without 
difficulty ; the ^tervals between its bran- 
ches were filled with small fragments. Tj^e 
patient immediately rose up and expressed 
himself much gratified at theresult. ( Ttnct. 
opii. gr. XXX. Mucelaginous^ *n>ami dnnks. 
Hot poultices to the kypogastrvm. 

September 8th. The patient had passed 
a comfortable night, and was free from 
pain ; pulse soft, skin moist. He obserred 
it had been very different the day aftei^he 
underwent Lithotomy ; the urine was tur- 
bid and bloody, and contained half a tea- 
spoonfiil of fri^ments. 

September 9th. Slight pain in the ab- 
dominal extremities; the patient complains 
of stiffness. ( OL Ridn. Svi.) Nearly as many 
fragments were contained in the urine, 
which began to assume its natural appear- 
ance. 

September l(Hh. The patient seemed 



224 


quite well ; the uriue was scarcely tinged^ 
with blood, blit tKJ&tained several small 
fragments. 

September 11th. Mr. Crosse sounded 
him carefully, and declared^ the bladder 
to be free from any foreign body, save the 
remains of the gravel, Vhicl| came away 
entirely, in about three days. " 


The above, which is one of- the first in- 
stances of the siiccessfiil' ^pplicaition of 
Lithotrity in this country, all^ffds ^a con- 
vincing proof that the "Operation Citi/be 
pi^rfi^rmed almost Ttithout. preparation', 
where the bladd^fis la^gl^lfieSBlthy, and 
of rather obtuse sefiSibility^^Ea^fiM 
paratory treatmeii| been 
the violent contraction minted aCOn^J^ 
riod of the process, by llift preseii(^^!i^ 
the^instruments, would pTC?lw?iy^ belA' 
prevented ; and, we note feis feat’^'tfif 
the case as indicative of sbi enter to be 


avoided, rather than as a£l eiciinple de- 
serving imitation. In the following case 



226 


the history and treatpient of which be- 
long to my dexterous friendy Mr. .Costello, 
who confided t|;te preparation of the pa- 
tient to me, great pains were taken to 
duce, prior to the operation, that state ^ 
quietude so favourable to its success. I 
have singled it out, partly on this ^ount» 
and partly, because, compared with the 
preceding one, it, presents some other 
points of contrast well worthy of atten- 
tion. By nature, the first patient was a 
most favourable, the other a most unfa- 
vourable subject for the operation; in one 
casej it^ stone was soft and small, in the 
other ht^and more voluminous; in thefirst 
case, oneapphottipn of the instrument was 
sufiSdent $ ih the other, it was necessary 
to apply it/ ^ five successive intervals. It 
is also worthy of remark, that both these 
patidits had^'Onj^ submitted to Lithotomy 
which threatened to be fatal ; whereas, Li- 
thotrily seemed to put their life in less 
jeopardy . .thafi some of the paroxysms of 
pain produced by the disease alone. ^ 

2 6 



Case 9. 


Mr. Thomas Heathy a farmer, residing at 
Kirkby, near Mansfield, Notts, ^ed 57» 
very corpulent in habit, experienced the 
first symptoms of stone in the bladder, 
eight years ago. Being a single man, he 
bore his sufferings in silence for two years, 
and took no advice. At this period, he 
made a short journey on horseback to pay 
his rent, and having, contrary to his habits, 
partaken of the punch prepared for the 
tenants, he became much alarnied at find- 
ing that he was unable to pass a drop of 
urine. This retention lasted five hours, 
and his return home was attended with 
acute suffering ; he was confined to bed for 
a week, and frequently voided blood trith 
his urine ; at the end of this tiifie, he passed 
a small, lentil-shaped stone, about the size 
of a pea. Its expulsion was followed by 
immediate relief. His freedom from pain, 
however, was of short duration; his symp- 
toms returned, and he continued to suffsr 
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severely, for the next six months; but, sti^ 
the urine WAS nearly natural, and he was 
able to move about; he became worse, and, 
during the two years which preceded the 
first operation, his life was a long termed 
The urine became turbid and bloody, . and, 
in severe crises,- it deposited a quantity of' 
slimy mucus which adhered to the^pot, 
Life being a burden, he made up his mind 
to undergo the operation. F or this purpose 
he repaired to Nottingham. The opera^ 
tion was performed on the 7th November, 
1827, by Mr. Attenburrow, a distinguished 
Surgeon and Lithotomist of that town. 
Owing to the depth of the perinaeum, and 
the size of the stone, the operation was 
long and laborious, and there was conside- 
rable hemorrhage. Seven weeks from the 
time of its performance, he was able to 
return home ; but his convalescence was 
slow, and the wound was not completely 
cicatrised till the end of March ; his respite 
from suffering, however, was of short du- 
ration. In April, he felt the renewed at* 
i^ks of his disease, mid, in June, all 



old symptoms had re-appeared. He had 
submitted to the operation^Jin the h(^e of 
peritianent relief. He saw, , with despair, 
that he had obtained but a short truce, and 
that her was once more a prey to the pro- 
tracted martyrdom of stone. The opera- 
tion was again spoken of, but nothhigcould 
ovei|;ome his repugnance to submit to it. 
In the moh^ of November he passed 
another smaU rough calculus, but experi- 
enced no diminution of suffering. During 
the two following years, his torments 
were indescribable. Through Mr. Nathan 
Cooper, of Mansfield, his Surgeon, he 
learned that there was a milder method of 
cure for his disease, and at the recommen- 
dation of Mr. Grainger, who spoke favour- 
ably of Lithotrity, and the Hon. and Rev. 
Mr. Vernon, rector of his parish, Jie came 
to town. When I first saw him his con- 
dition was truly deplorable. The slightest 
motion was productive of intense pain ; 
liis breathing was short, even to panting; 
his sleep was broken, the irritafbility of the 
idadder being so excessive as to force him 
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to make water, every ten of fifteen minutSas, 
throughout the entire night; his mind ivas 
so broken, that he shed tears on thought- 
est emotion ; the urine was ropy and fetid. 
With such a formidable train Of sytnp- 
toms I had doubt of the applicability of 
Lithotrity. Opiates were ; ordered, and a 
soothing treatment was adopted.* ^This 
was attended with such good effect, that 
at the end of a few weeks, the number of 
calls to make water was reduced to twelve 
times in a night. When the irritability 
was thus diminished, the operation was 
begun. The fir§t sitting took place three 
weeks ago. An injection of four ounces 
of water was thrown into the bladder, a 
large Lithotrite was used, and the stone 
measuring an inch in both its diameters 
was seized. Three perforations were made 
in it, before it was suffered to escape from 


, * During this*treatmeDt^ which lasted saveml weeks, 1 took 
a full bleeding poai the arm, and inject^ the bladder twice 
or thrice a week, with tepid mucelaginous water cotitaining 
two drachms of thts Tiuclura O jni . ( T. K,) 
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the of the inslraiiient. It was seized 
agAHi and reduced tolargefrigmeats, by the 
pressure of the branches and drill. This 
^tting lasted ten minutes. The night fol- 
lowing the operation, he made wat^ only 
seven times; there was nothing remarkable 
in the introdtiction of the Lithotrite; except 
that^t produced pain in passing over the 
old cicatrix of the urethra. At the second 
sitting, the water escaped between the ure* 
thra and Lithotrite: only one fragment 
was seized and crushed; the operation 
lasted one minute. At the third, the 
bladder was tranquil-; an(| fragments were 
seized and broken seven times. At the 
fourth, very few were found, and at the 
fifth, only one, which was extract^ in the 
instrument The two last sittings took 
{dace at my own bouse, and it is now but 
three weeks, since the operation was com- 
menced, which has raised up Mr. Heath 
from a bed of torture. {Report of the pro- 
ceedings at th^ Westminster Medical Society, 
from the Lancet of April, 16 , 1881 .) 



great chaiecieri^ winch 
is distingidslveid from, ai^ elevated aBove 
lithotomy^ that it aiccords far bettar 
with the recuftent nature of calculous dis- 
diders. When once the kktneys have 
taken upon’themselves to secrete gravel, it 
is ditfichlt to put a lasting stop to the habit. 
Whatever means are adopted, there alarajs 
remains a certain predisposition to resume 
an action that has before existed, and the 
slightest causes may occasion a relapse. 
If, then, the disease is liable to return, 
and to return frequently, it requires a re- 
medy that can^he repeated without the 
risk of life : such is not Lithotomy ; but 
approaching to such, appears to be Litbo- 
trity. When a patient is cut for stone, the 
operation puts life in danger, yet, it is no 
protection against a rethrn of the disease y 
and, as often as it is repeated, so often 
does the patient risk his life. Lithotrity, 
on the contrary, does not endanger life : 
it can be repeated with safety, and applied 
with effect, at the first moment of a re- 
lapse ; it has also the great advantage, that 
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the patient can contemplate it without the 
dread w^iich Litlwkoray cfeates, jiot only 
in him, but eveni in the operate himselfi 

It was a happy thought, that of reducfrig 
a stone in the bladder to a state which 
admits of its' passing away with the urine. 
Whilp in the form of gravel, urinary con- 
cretions are expelled by a natural process, 
in fact, by Ibe exercise of the organs in 
which they are lodged ; nature has this re- 
source, until tliey become too voluminous 
to escape through the urethra; what, then, 
can be more rational than^o restore to her 
this power, in making them re-assume the 
form of gravel, by acting upon the morbid 
product, rather than by maiming a healthy 
organ ? We do not pretend, that, in the 
present state of Lithotrity, the morbid 
production can be got rid of without great 
pain, and some injury to the organ con- 
taining it ; but, this is owing to the defi- 
ciency of our instruments, and not to any 
defect in the plan. Few operations, in- 
deed, are so well founded as Lithotrity ; 
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and^.wheri oni:« We p.o^%s1^ist^^ 
lifctle inore perfect tliaf^fliose now in use, ; 
st<5tte i0i Madder, will nbt be d^tned a 
mQi^ s^'ous disease than gravel. 

‘ * 'j-' 

The only mode that could pogsibly be 
thought of, for accommodating nature at 
less expence, would be to cause the s^one 
to return to a' liquid state ; but, since there 
is scarcely a hope of our ever dissolving it 
in :the bladder, our great aim should be to 
perfect the instruments for its pulveriza- 
tion, and to discover sure means for pre- 
venting its re-praduction. 

We have now to take into consideration 
the principal objections which have been 
made to Lithotrity. 

• 

1. A great deal has been said about the 
difficulty of seizing the stone ; many con- 
sidering it so great as to prevent the ge- 
neral adoption of the operation. The ablest 
Snrgeons, say they, have been foiled in 
their attempts to lay hold of the calculus, 

2 II 
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and thcMse who style themselves Lithotinh 
lists, nearly as often. But, the answer to 
this is, that the difficulty, howler' great, 
(and certainly it is the greatest attending 
the operation) is to be overcome by pati- 
ence and that dexterity which practice 
gives. Besides, it has been, in a great 
measure, obviated by Baron Heurteloup. 
With his bed, the stone can almost al- 
ways be made to roll to the back part of 
the floor of the bladder, where a Surgeon 
who has practised on the dead subject, 
will seldom fail to grasp it. 

2. The liability to contuse and pinch the 
bladder is certainly a serious objection; 
and, it cannot be denied that these in- 
juries are sometimes inflicted. But, al- 
though the coats of the bladder may, by 
chance, be caught in the forceps by an ex- 
pert operator, he will discover the acci- 
dent early enough to avoid doing them any 
fatal or serious violence. We are inclined 
to believe, that except on very rare occa- 
sions, he must be rather inexpert whdT 



235 


could pinch or strike the bladder so se- 
verely as to produce contusion, laceration,, 
or violent inflammation. 

3, Another strong objection, founded 
upon the occurrence of the accident to 
some of the best Lithotrltists, is, tliat the 
instruments are liable to break in the 
bladder. Now, .admitting this may have 
happened once in twenty or thirty opera- 
tions, when we consider that it is to be 
attributed to defects in the instruments, 
which are rendered every day more perfect 
and less fragile, is it too much to expect, 
that the time will come when such an oc- 
currence shall be unheard of ? When it does 
take place, the patient must generally un- 
dergo Lithotomy; but, even then, he is not 
in a worse condition than he would have 
been before theinvention of Lithotrity. He 
may possibly be in less favourable circum- 
stances, from theirritationalreadyproduced 
by the Lith'otritic process ; in most cases, 
however, He will not. In a very unirrita- 
ble patient, the detached piece of instru- 
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inent might, perhaps, be attracsted and 
drawn through the urethra with a magne- 
tized rod, it might even find its way out 
spontaneously ; but, since in most cases 
of this kind, Lithotomy must be per- 
fonned mthout delay, the Surgeon should 
always have the requisite instruments at 
hand, as well as a magnet. 

4. It has been stated, that, if the bran- 
ches of the forceps cross each other, or 
become entangled in a hole of the stone, 
there is no possibility of withdrawing the 
instrument, without lacerating the urethra. 
This would certainly be a very embarrass- 
ing accident, and, although there is no 
evidence that it ever occurred, its bare 
possibility should induce the Surgeon to 
provide against it. If unable 'to put 
things right with a steel rod, he would be 
obliged to have recourse to an opening 
in the bladder, by the perinseum, through 
which he might disentangle the end of 
the instrument with his finger, or in case 
of this failing, cut it off with a pair of” 
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curved nippers 1 have had constructed for 
the purpose, and with which he should al- 
ways be fumi^ed. But, the bdst provi- 
sion against such an accident, would be to 
have the branches of the forceps separate 
throughout, as recommended by^ Messrs. 
Costello and Gutlnie, so that, by withdraw- 
ing the external tube, they might be re- 
moved one at a time. 

5. Several eminent practitioners con- 
tend that the principle of reducing a 
stone in the bladder to fragments, is bad 
and untenable ; they are of opinion, that 
the presence of these fragments, in so de- , 
licate an organ, is suiScient to produce 
dangerous inflammation; that the frequent 
application of the instrument required to 
destroy* them, very often occasions the 
same result, and finally, that, in spite of 
the greatest skill and attention, one may 
remain unpulverized, and become the nu- 
cleus of a new calculus. 

With respect to inflammation occurring 
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from the presence of fragments in th^ 
bladder, it ^ould seem, d priotif that when 
rough mid uneven, they must irritate the 
organ mcse than the entire calculus with 
its smoother surface. Yet, shrange as it 
may appear, the latter is mostly attended 
with severer symptoms. This, perhaps, 
may be partly explained by the satishu;- 
tioii which the patient experiences on 
hearing the calculus broken to pieces, and 
partly by the escape of several fragments, 
which necessarily diminishes the weight 
upon the floor of the bladder. The effect 
{HToduced on the patient, when he knows 
the stone has given way — ^that his enemy 
is crushed — is certainly very striking. But, 
1 have had occadon to remark, that the 
pain produced by a stone is not always in 
the ratio of its roughness. 1 remember 
finding a mulberry calculus, as big as a 
hen’s egg, in the bladder of a man who 
was suddenly killed by a fall from the top 
of a house, in Paris ; the organ was per- 
fectly sound, and exhibited one of the best 
and most beautiful samples of a healthy 



mttcons membrane I ever bebdtd. We are 
far from asserting that fragments do not 
sometimes occasion serious inflammation : 
but, we maintain, that in the great majo- 
rity of cases they do not, and where they 
have this effect, a good Surgeon will be al- 
most certain to succeed in counteracting 
it. On the same ground, they object to 
an operation requiring several applications 
of the instruments. No doubt, the ne- 
cessity there is for this repetition, is to be 
regretted — but, why is it to be regretted? 
not, because it makes Lithotrity any thing 
like so dangerous as Lithotomy^ but, be- 
cause it makes it long and painfuL In 
many respects, it is deeply to be regretted, 
that we cannot always destroy a stone at 
one sitting; but, after all, the object is 
not so much to cure the disease, in the 
quickest possible time, or with the least 
possible pain, as to cure it without risk of 
life ; and, if this can be done by additional 
pain, who would not think it his duty to 
submit to it ? 
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The whole 'problem is, I fcnow, to cure 
the di^aseln the bladder with the least 
possible pain and danger, in the quickest 
possible time. But, since we cannot ob- 
tain equally these results, and must chooi^ 
between ,tim^, pain and safety on the one 
hand, and danger and promptness on the 
other, it is our duty to prefer security : 
time ought in all cases to be sacrificed to 
safety; safety to time, never. My wish is 
to apply this remark to all plans for curing 
stone ; and, I have no hesitation in saying, 
that had I to choose between an instru- 
ment which would remove from a stone 
three grains daily, with perfect safety, and 
one that would destroy it in ten minutes 
with some danger, I should prefer the 
former. Time is not to be grudged, when 
it is to purchase with certainty and safety, 
freedom from one of the most agonizing 
diseases. If we can once arrive at the 
means of destroying a stone at intervals, 
and by degrees, without danger or incon- 
venience, it matters little how often they 
are employed, or how trivial, the effect of 
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eadi applicati&n of them, livery graiii re- 
moved is so much relief to lhe patient, 
who not only ceases to dread the opert^ 
tion,' but actually hastens its repetition: 
he is in the state of mind of one, whiQ 
engaged in an arduous undertajdng, de- 
rives, from the satisfaction experienced fit 
every successful step, fresh encouragement 
to proceed. 

It should not be forgotten, that a cure 
is not very promptly obtained by Litho- 
tomy ; after cutting, the patient remains 
in a very critical state till the wound is 
healed, and a long convalescence is always 
the result of this severe operation. 

With regard to a relapse of the disease 
we admit, that it may be more frequent 
after Lithotrity, than after Lithotomy; 
the nature of the disease, however, is such, 
that the latter operation is no protection 
against it. * Indeed, there is but little 
trouble tal^en, after cutting, to clear the 
bladder of any fragments which may have 

2 I 
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been broken off with the forceps ; the Sui> 
geon is anxidus to get his patient to bed 
as soon as possible, knowing that the ope- 
ration itself is quite enough for life to 
struggle with. On this account, perhaps, 
the formation of a new stone is very nearly 
as common as after Lithotrity. Belapse 
after any surgical operation is not only 
dreadful to the patient, but extremely mor- 
tifying to the Surgeon, whom it disheartens, 
by impressing him with, perhaps, an inor- 
dinate conviction of the want of perma- 
nent efficacy in our remedial resources ; 
but, if therfe be a cure where relapse is less 
unfortunate than in others, it is surely 
that in which the remedy is always at hand, 
and can always be applied without risk of 
life. It is impossible to repeat too often, 
that the grand and characteristic advantage 
of Lithotrity is its appropriation to the 
nature of calculous affections, from which 
no period of life is exempt, and which, 
depending in a very great degree upon 
idiosyncrasy, may be liable to recur every 
three months. I well remember the cas6 
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of a youth who was cut lor stone, at the 
Hotel Dleu, in whose bladde^ upwards of ^ 
two hundred small calculi were found. 
He died from the severity of the opera- 
tion. Now, his life would have been saved 
with ease, had Lithotrity (th^n unknown) 
been applied as each calculus descended 
into the bladder from the kidneys. I 
verily believe, that, excepting children, a 
very large portion of those operated upon 
by Lithotomy, have been afflicted with a 
relapse. Several of such cases have come 
under my own immediate observation ; 

' and, on one patient, 1 saw the.,.operatio# 
performed for the third time. Before the 
invention of Lithotrity, no one at all ac- 
quainted with the subject — not even the 
most courageous man that ever existed — 
could contemplate the recurrence of this 
terrific disease, without the most awful ap- 
prehensions ; but, now, I see patients calm, 
and hear them exclaim, in reference to 
fresh symptoms, “ Oh ! it will only be a 
little more grinding.” 
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The opponei^s of ‘Lithotrity have not 
a failed to enumerate, at full length, the cases 
to which it is inapplicable: those where 
the stone is very hard, or very voluminous, 
or encysted ; diseases of the prostate; ure- 
thrae originahy very small, or contracted 
from strictures, have been much dwelt 
upon. In considering these dispassion- 
ately, it will be found, that they do not 
constitute any thing like a foundation for 
hostility to the general adoption of the 
operation. In some adults, where the 
urethra is naturally very narrow, it may 
lbmetime& be impossible to introduce the 
smallest iferument ; but, this is very rare 
indeed. And, in children, Lithotomy, well 
performed, loses three-fourths of its dan- 
gers, differing by its lenity, nearly as much 
as Lithotrity does, from the same operation 
performed on grown persons. 

Strictures seldom exist, in such a form, 
and to such an extent, as to prevent the 
adoption of the operation ; for, unless the 
Symptoms of stone are extremely urgent. 
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time may be taken to th^ urethra 

Persons affected with stricture have gene- 
rally their attention drawn to the state of 
the urinary organs; therefore, they are not 
so likely as others, to delay applying for 
relief, until the stone has become volumi- 
nous, and the symptoms are of immediate 
urgency. 

% 

The prostate, either from an increase 
of size or some peculiarity of form, is 
sometimes an obstacle to the use of Li- 
thotritic instruments; but, such a disposi- 
tion is not often observed, perha^, not in < 
more than one of a hundred casd^nd, by 
scrupulous attention to a methodical plan 
of preparatory treatment, the proportion 
of those, in which it is an insurmountable 
obstacle^ will be still less. 

To those cases where the stone is en- 
cysted, I do not see how Lithotomy should 
be more applicable tlian Lithotrity ; it 
seems to nae, on the contrary, that it is 
less so ; for, there is a greater chance of 
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dislodging the^lcuius by an exploration 
of the bladder, that may be made in any 
position, continued for almost any length 
of time, and frequently repeated, than by 
probing through a deep wound, whose se- 
verity necessarily obliges the Surgeon to 
limit, to a very short time, researches which 
cannot be repeated. Indeed, no one would 
be justified in cutting in such a case, were 
he certain of the nature of it, (for it would 
be at the risk of not finding the stone,) 
unless the symptoms were violent ; and, 
happily, in such cases they are often so 
IPmuch t^^ reverse, as not to require any 
c^rati(^ilt all. 

There are, doubtless, some cases where 
the stone is too large to be grasped with 
the Lithotritic forceps, and others, where 
it is so hard as to resist the action of any 
instrument that can be passed down the 
urethra. But, tlie number of the former 
will diminish every year, as the easy means 
we now possess for destrc^ing a small cd- 
cuhls, come to be generally employed. 
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The ^operation of Lkhotomy was consi- 
dered $0 serious, and even the name of it 
was so . frightful to patients, that cradling 
themselves in the hope that their disease 
might be some other than stone, they did 
not dare to apply for medical a^vice$ which 
might con vert their worst fears into the m uch 
dreaded reality, until the severity of the 
symptoms made life almost insupportable. 
Were the calculus large or small, there was 
no other alternative than submitting to a 
wound in the bladder. It is on this account, 
that Surgeons have so frequently had the 
misfortune to find a large stone. yj|pt, now,* 
patients will be anxious to asceri^a, at the 
first moment they experience any thing 
like symptoms of the disease, whether it 
exist or not, knowing that the sooner its 
presence* is revealed, the more prompt and 
less inconvenient the cure ; and, that 
when attacked at the onset, it is to be van- 
quished without requiring other sacrifice 
oi them, than submission to pain, which, 

although severe^ is of but short duration. 

% 
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In the winter of iast year, t was Called 
to visit Mr. L., who lay on his dea^ bed, 
in the last stage of this cruel duease. 
I had frequently met this gentleman, at 
a friend’s house ; and, although, in con- 
versation he would, at times, touch upon 
his sufferings, the moment I put any 
question, which he saw was directed to 
discover the nature of his complaint, he 
would contrive to change the topic, or 
change his place ; such was his dread of 
a disease, rendered terrific by what he had 
heard of Lithotomy. He was prevailed 
* upon to^nd for me, when it was too late : 
I coul^Hmiy allay pain ; ulceration, which 
had taken place, to a great extent, in the 
intestines, terminated his career a few 
days afterwards. 

• 

Calculi of excessive hardness may be 
said to belong to the same class, for, unless 
large, they may be treated successfully by 
Lithotrity. To the few cases, in which 
this operation is inapplicable, those of 
cHftdren excepted, we have some sugges- 
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tipfis to make, whic^ may, perhaps, Induce 
practitioners to adopt a plan hereaftei: to 
be described, devoid, it is true, of many 
of the advantages of Lithotrity, of which 
it is a modification, but of a nature less 
fatal than Lithotomy. 

After this enquiry into the principal 
circumstances .connected with the treat- 
ment of stone, by Lithotomy and Litho- 
trity — in which we have attempted to place 
side by side, their respective dangers and 
advantages, by an appeal to facts, and thus 
to establish the degree of estimation 
which each ought to be holden^ practice, 
— our conviction is, that wherever Litho- 
trity can be employed, Lithotomy should 
never be thought of. 

Whether we look at the structure of the 
parts concerned, at the nature of the 
disease, or at the results furnished by ex- 
perience, w^ are led to the same conclu- 
sion. Every thing conspires to establish 
the superiority of Lithotrity, and to^lace 
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it at an almost immeasurable distance 
above Lithotomy. A wound in the blad- 
der, of it§elf, endangers life, more or less, 
even wheh uncomplicated by the serious 
accidents we have had occasion to notice, 
and every one of which may separately 
cause death. On the other hand, the ob- 
jections that can be made to Lithotrity, 
however numerous, are but as dust in the 
balance, when weighed with those which 
belong to the other plan ; and, were we to 
attempt to express, in a few words, the 
verdict imperatively called for, by the testi- 
mony of reason and experience, that ver- 
dict would be — the abolition of Lithotomy. 



PROPOSALS 


FOR THE 

TREATMENT OF CALCULI 

OF 

GREAT MAGNITUDE AND DENSITY. 


The suggestions I have to make respect- 
ing the treatment of those cases, in which, 
from the volume and hardness of the stone, 
the extreme irritability of the patient, or 
any other circumstance, Lithotrity cannot 
be employed, will be comprised in a few 
words. 

Hitlierto, it has been an axiom in per- 
forming Lithotomy, to suit the opening 
made into the bladder to the volume of 
the stone ? and this was done partly with 
the knife, partly by dilating the wound, 
and partly by laceration. 1 mean^ that 



when an operator found the branches of 
his forceps widely apart, grasping a calcu- 
lus too large to pass through the incision 
by gentle pressure, he was compelled, 
cither to use greater efforts atid run the 
risk of causing contusion and laceration, 
or to enlarge the opening ; and, less fatal 
was it for the patient, if he preferred the 
latter. 

The principle of Lithotomy — Litho- 
tomy of the safest and best kind — is, then, 
to have the enciwon proportionate to the 
dzo of the stone. Now, what I would sug- 
gest is, that this principle be reversed, 
and that the stone be reduced to the limits 
of a tolerably safe incision. In Lithotomy, 
the rule is, to adapt the wound to the cal- 
culus ; whereas, I propose, adapting the 
calculus to the wound. This new plan may 
be called perinseal Lithotrity. 

It consists in a small incision made into 
the membranous portion of the urethra 
and Anterior part of the prostate, and in 
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the reduction of the stone, to such frag- 
ments as maj be immediately extracted 
through it. The almost constantly suc- 
cessful issue of those operations, in which 
the calculus happened to break in the for- 
ceps, had made a strong impression on 
my mind, long before the invention of Li- 
thotrity ; and, for several years, I have en- 
tertained the opinion, that it Would al- 
ways be far better to break the foreign 
body, than to risk lacerating the prostate 
and bladder. But, the evil of leaving 
fragments in the bladder appeared to me 
to be so great, that I deferred recom- 
mending the plan, until I saw the possi- 
bility of obviating this objection — an ob- 
jection, which has probably deterred from 
doing it more experienced Surgeons than 
myself. For, since my determination to 
make it public, I have understood that 
something similar was once suggested to 
the Academic de Chirurgie, by the ce- 
lebrated Dubois ; to whom, I am told, the 
'•merit of first starting the idea evidently 
belongs, and in whom I am quite wiling 
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to acknowledge it ; although, 1 feel bound 
to state that 1 have borrowed it from no 
one, and that it is the result of my own 
reflection. At the same time,^ 1 admit, 
that it has been to me a source of satis- 
faction and encouragement, to have, in 
some measure, the sanction of one of the 
best Surgeons of the age, in an endeavour 
to substitute for the desperate operation 
of Lithotomy, a more safe and judicious 
process. Besides, the propriety of break- 
ing very large stones has been long advo- 
cated, as will appear from the following 
passage, which 1 extract from the ex- 
cellent treatise on Surgery, by Benjamin 
Bell, who has given the delineation of a 
forceps used for the purpose. He says : — 
^ But, although a few instances have oc- 
curred of patients recovering, from whom 
stones have been extracted of a huge size, 
yet, whenever the stone exceeds seven or 
eight ounces in weight, so far as 1 am able 
to judge, not above one in ten recovers. 
This, therefore, is a most material dreum- ' 
stance, and worthy of our most rerious 



Attention ; andj although the breaking of 
a stone’^n the course of extraction, is in 
other respects rather disagreeable, yet with 
a view to obviate the dreadful consequences 
which commonly ensue from tearing out 
a very large stone, when, in the course of 
an operation, it is found that the stone is 
of an uncommon magnitude, and that it 
cannot he extracted but with great hazard 
to the patient, might it not be more eligi- 
ble,. either to endeavour to break the stone 
with- the forceps already introduced, or to 
withdraw these and to introduce an in- 
strument represented in Plate xvii., fig. 1., 
origmally invented for this' purpose, by 
Andreas k Cruce, and since improved by 
Lecat and others ? By means of the long 
and strong teeth, with which these forceps 
we fumi§hed, and especially by the inter- 
vention of the screw for compressing their 
handles, almost any stone may be broke 
into very small pieces ; and, as soon as this 
is effected, thfe different pieces may be ex- 
traOtodhy the common forceps. 
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. such (^crnnstance^ however, or 
when a^stone has broke by accitleftt in^the 
course of any operation, the utmost care is 
necessary in OTder to extract- every . frag- 
ment of it; for, if the smallest particle be 
left, if it be not afterwards washed away 
with the urine, it may prove very preju(^- 
cial, by serving as a nucleus for the for- 
mation of another stone.” 

Ip order to meet the ob^tion founded 
upon the inconvenience of scattering the 
bladder with fragments, 1 have endea- 
voured to devise means for enclosin^4he 
calculus in #bag, prior to breaking it to 
pieces. The instrument I use for the pur- 
pose is a light forceps, having the upper 
blade split into two branches, which are 
made to open and shut, and to which the 
end a bag is adjusted for receiving the 
calculus. When the latter is pressed in 
the forceps, at the same time, that the 
branches of the u{^r blade are grwIhaUy 
expanded, it necessarily passim ^etween 
tl]tem into the orifice of the bag, Ipirtiieh, 



by continuiug the pree^hire it 4>ecotnes 
finally*enyeloped. * 

The next object was to find the best 
means of breaking the stone, in the 
quickest possible time. I tried several 
instruments, some constructed on the mo- 
del of the forceps of Andreas k Cruce, 
wijth Tong strong branches, and wedge- 
shaped teeth in the blades ; others having 
a contrivanc# for breaking the stone with 
a wedge or percussor ; and one like that 
used by Baron Heurteloup for breaking 
calculi by percussion. Those of the first 
kinll^, are the most simplei^ and give the 
leasts trouble in seizing the stone, and as 
they are extremely powerful, few calculi 
will resist their action. With the others, 
the barest calculi may be broken, but 
they do not offer the same facility for 
gn^ing them. 

1316 operation is performed in the fol- 
lowing manlier. The patient, who should 
be pr^red as before submitting to Litho- 

2 I. 
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tomy, is to be placed upon Baron Heuif^ 
teloup’s bed. I introduce into the blad- 
der a slightly curved staff, which is held 
by an assistant, nearly on the median line, 
whilst I make an incision up to it through 
the perinaeum. This incision, about an 
inch and a half long and extending from 
a central point about an inch and a half 
below the inferior part of the symphysis 
pubis towards the left side of the anus, is 
made ip two or three strokes with a straight, 
pointed knife ; one serving to open the 
urethra from the left side of the bulb 
backvrards, as in Lithotomy. I use Bli- 
zard’s knife, orf & sheathed instrument, to 
extend the opening to the anterior part of 
the prostate. A small conductor is then 
passed through the opening into the blad- 
der, in the groove of the staff; and, the 
Utter being withdrawn, I exchange the 
conductor for the forceps. Thus &r^ tl^ 
operation differs from Lithotomy, only; in 
as much as the incision is made just suffi- 
ciently extensive to admit the forceps* la 
introducing the latter, the principal part 
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of the {»'e.viously oiled, h! ^ept cibae 
to the douNe or upper blade, which, when 
the stone is grasped, is to be gradually 
opmed. As soon as the calculus is com- 
pletely enclosed, the branches are to be 
shut and brought near the wound, in carder 
that the end of the bag may be* made se- 
cure and detached from them. The for- 
ceps is then to be withdrawn. It is throi^h 
that part of the bag hanging out of the 
wound, that the instrument for breaking 
tlie stone is to be introduced, guided by 
the finger or a conductor; and, as the 
patient is placed in tlie position required 
fmr seizing the foreign body in Lithotrity, 
the stone, which cannot escape from the 
bag, will he easily grasped. 

If the fbrceps of Andreas k Cruce be 
used for this purpose, the plan is, to hold it 
firmly in the left hand, and with the right to 
crush the calculus between its branches, 
either by dilect pressure, or with the screw* 
When the* stone is very hard, the wedge 
m*. percussor may be necessmy to break it; 
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bu<^ in this css^ whatever instrument we 
use must be fixed well in the vi(% of the 
bed, before we proceed to crush the cal- 
culus. As soon as this is effected, the in- 
strument closed upon a certain portion of 
fragments is to be withdrawn, and a scoop 
forceps substituted, to bring away a sufil. 
cient quantity of them for allowing the 
bag to be extracted with the remainder. 
Should any of them escape through a hole 
made accidentally in the bag, they must 
be washed out of the bladder with warm 
injections. The chief objection to this 
plan arises from the difficulty of enclosing 
the stone in a bag not liable to be tom 
so as to let out the fragments; and, 1 con- 
fess I have not yet discovered the means 
of entirely obviating it, although I have 
made it a sort of study. As, however, I 
have been able to improve the instruments 
I first used, others may be induced to turn 
their attention to the subject, till, at last, 
we obtain perfect machinery. For in- 
stance, at first 1 made a bag of oiled-silk, 
fourteen inches long, entire at one end to 
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the distance of seven inches, and in the 
rest of its extent, split into an upper and 
an under portion^ Where these porti<ms 
join the entire part of the b^, there is a 
contrivance for opening it, whilst the Sur- 
geon, holding a slip in each hand, draws it 
over the stone like a night cap. 1 had a 
notion that when the stone was seized, one 
of these portions might be passed over it, 
by means of an elastic slide, contuned in 
a curved 6at canula ; but, this mode of 
enveloping the stone is far inferior to the 
other. 

From the consequences we have already 
noticed, the presence of fragments in the 
bladder must be viewed as a serious evil ; 
but then, it should be recoUected, that in 
Lithotomy, when the stone is lai^e, frag- 
ments are often chipped off ; and, in this 
event, are they not quite as likely to remain 
in the bladder ; since the Surgeon, anxious 
to get his patient to bed, after an opera- 
tion of which the shock is so great as to 
leave little strength for delay, dares not 
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gii^ up any time to the iHrecautions neo^ 
sary for clearing the blachl^ completely)? 
And, admitting that the dhance of a ve* 
lapse is greater than after Lithotomy, can 
the inconvenience of this occurrence, which 
would subject the patient to undergo Li> 
thotrity at k future period, be cmnpared 
to the consequences whidi so frequently 
follow an extensive incision or the forcible 
extraction of the stone ? 

The length of time required for the 
performance of the operation, and the ms* 
cessary pain and irritation attending it, 
constitute another objection to perinaeal 
Lithotrity. But, again, we ask, whether 
they endanger the life of the patient? 
What does reasoning upon analogy, what 
does experience teach us on this point ? 
In Lithotomy, it is not the frequent intro- 
duction of instruments, or the time em^ 
ployed, that rendent the operation dan> 
gerous, but the extent of the incision or 
the force employed to extract the stone j 
and, when hemorrhage avoidedt when we 
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sae secure from infiltration of urine, when 
the Madder has not been forced or the' 
prostate lac^ated, we may expect a suc- 
cessful result 

The bladder, as we have often repeated, 
is not only an important but a* highly sen- 
sible organ, and nothing solid can come 
in contact with its membranes without pro- 
ducing pain ; therefore no operation per- 
formed on it can be exempt from pain. 
This will be more protracted in perinaeal 
Lithotrity, than in Lithotomy, but it will 
certainly be less acute ; it will not produce 
those cries so frequently heard during the 
extraction of a large stone, and which in- 
dicate a shodr upon the nervous system 
carrying annihilation with it. The patient 
will be spared that severe injury to which 
nature so often succumbs, and if he have 
to suffer longer, he will certainly suffer less. 

It is hoped that practitioners, in coniri- 
dering this* new operation, will bear in 
mind that it is proposed only for those 
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rare cases in which Lithotrity is inappli- 
cable, and where the stone exceeds an 
inch and a half in two of its diameters. As 
yet, 1 have not met with a case requiring 
it, and therefore cannot support it by an 
appeal to any successful result upon the 
living subject ; but, 1 would again call at- 
tention to the fact, that, almostalwayswhere 
Lithotomy has been successfully performed 
for a large stone, the latter has crumbled 
in the forceps during the attempt to ex- 
tract it. The operators may not have ac- 
knowledged that they crushed the calculi 
intentionally, but, few will deny, that the 
occurrence of what the inexperienced in 
such cases have termed a disagreeable ac- 
cident, was to them a source of relief to 
the most intense anxiety. When a Sur- 
geon finds, either unexpectedly or not, a 
large stone, he is almost sure to squeeze 
it with all his might ; feeling, as it were, 
instinctively, that something must give way ; 
and, I have often wondered he never 
claims the merit of causing an effect, which 
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to the patient makes lUl the difierenee .be> 
tween life and death. 

From time to time, though fortunately 
at long intervals, we hear of cases, where 
the operator, after having actually per- 
formed the cutting part of* Lithotomy, — 
after having opened the bladder beneath 
the pubes or ^bove the pubes, or in both 
directions — is unable, from the immense 
size and extreme hardness of the stone, 
either to extract or to break it Thepatient, 
witli all the energy which the anguish of 
such a crisis may be well imagined to 
create, calls in vain for the completion of 
the operation ; for he must often be sent 
to bed with both the stone and a large 
wound in his bladder. 

But, the Surgeon is also much to be 
pitied; he has no rule to guide him, 
and, although, by reiterated efforts, and 
after a trial generally fatal to the sufferer, 
he may sometimes succeed in breaking 

the stone with a strong forceps, he is often 

2 M 
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less f(N*tunate and oblip^ed to consign the 
patient to what, he knows, must be his 
death-bed. 

When the calculus fills the bladder, fre- 
quently it cannot be extracted at all, even 
by the high d^eration, and never without 
great difficulty and risk of life. He who 
has not encountered such a case, can form 
no conception of the embarrassment at- 
tending it, and no one who has witnessed 
the difficulty can help shuddering at the 
recollection of it. 

The following, extracted from the Lan- 
cet, of May, 8, 18S0, is a recent instance 
of the kind to which I allude : — 

D. aetat. SS, had, almost from his infancy, 
been suffering from the effects of stone, 
the presence of which in the bladder, had 
been ascertained as early as his eighth 
year. He had never undergoiie any sur- 
gical or medical treatment for it/ although 
he had almost continually been affected 



267 * 


with the symptoms attending such a state. 
It appeared, howiever, that his general 
health Had not suffered much, and he was 
even, still, of a vigorous constitution; but, 
latterly, the pain in the lumbar region had 
increased to such a degree as to induce 
film to enter the Hospital, tinder the care 
of Mr. Civiale. He was then without fever, 
but complained of violent pain and much 
difficulty in making water; and, on ex- 
amination with the sound, and the finger 
in the rectum, a very large stone was dis- 
covered. Lithotrity appeared, in this case, 
to be impracticable, as well as any other 
method, except the high operation of Li- 
thotomy, which was performed on the third 
of April, in the following manner. A 
silver catheter being introduced into the 
urethra, was found to pass between the 
stone and the anterior paries of the blad- 
der. An injection of water was now made, 
which caused such violent pain as to oblige 
the operator to defer the operation, until 
the irritability of the bladder had some- 
what subsided. The catheter was then re- 
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placed by the ** Sonde k dard,” and Mr: 
C. having made a lol^gitudinal incision 
thiptigh the abdominal muscles, of about 
four inches in length, divided* the perito- 
naeum with a probe-pointed bistoury. The 
“ sonde k dard” was now carried upwards 
and the bladder divided by a bistoury slid- 
ing along its groove ; at the same time the 
operator introduced his fore finger into 
the bladder, and was thus able to make 
the aperture as l^uge as he thought would 
be sufficient for the extraction of the stone. 
A blunt hook was carried into the upper 
angle of the wound, and a pair of forceps 
into the bladder, to grasp the stone, which, 
however, was found so extremely large and 
at the same time so immoveable, as to 
shew at once the impossibility of extract- 
ing it entire ; Mr. C. accordingly endea- 
voured to ^reak it to pieces, and in this 
attempt he ultimately succeeded. From 
the shape of some of the superficial frag- 


* i suppose it should be instead of dimdcd: surely 

Mr. C. did not cut through the pentonsbum. (T, K.) 
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ments, it appeared, that the size of the.; 
. stone was about that an infant s head ; 
the number of fragments was very great^ 
and Mr. C. w&s occupied for more than a 
quarter of an hour in removing them ; al- 
together they amounted to a pound in 
weight During this part of tile operation 
it was observed, that the diaphragm and 
abdominal muscles repeatedly contracted, 
and almost immoveably fixed the forceps 
in the bladder. The operation which lasted 
three quarters of an hour, and during 
which, a considerable quantity of blood 
was lost, was borne with extraordinary 
courage. The wound was simply dressed 
and the patient removed into bed, appa- 
rently in a state of extreme exliaustion ; 
he died five hours after the operation. 

On examination, the kidneys w^ found 
considerally enlarged, of a very dark red 
colour; their cortical substance was soften- 
ed, and in SOme places changed into a 
greyish pulp ; the internal substance was 
less disorganised ; the infundibula pelvis 
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and ureters were very large, thickened and 
much injected. The parietes of the blad- 
der were greatly thickened ; its mucous 
membrane was of a dark %rown colour, 
' softened, almost fungous, and covered with 
a considerable quantity of very firm car- 
tilaginous ‘laminae of a grey colour; its 
cavity contained a considerable quantity of 
coagulated blood. (Lancette Fran^oise.) 

We see here, that the operator, finding 
the stone immoveable, and so voluminous 
that there was no possibility of extracting 
it entire, endeavoured to break it to pieces ; 
and that he ultimateltf succeeded. What 
tliose endeavours were, and how he ulti- 
mately Succeeded, we are left to divine. 

No w^i t would not in the slightest de- 
gree p^iiign his professional skill, to 
suppose, that, after making several at- 
tempts to extract the stone, and finding 
he could not move it, he had recourse to 
whatever means were at hand to break it ; 
and, that these, suggested at a moment 
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not without alarm, were defective, danger-' 

. ous, and inadequate to the purpose. In- 
deed, the omission of the description of 
the means en$loyed^ in the history of the - 
case, (not to mention the result,) justifies ' 
the conclusion that they were so. ^ How- 
ever competent the operator, he could not 
forge an instrument in a instant, and, to 
whatever authority his memory might ap- 
peal, it would furnish him with no maxim 
or plan to act upon, other than that he 
adopted, since the annals of Surgery con- 
tain none. Cases of this kind naturally 
lead us to enquire, how the Surgeon can 
extricate himself from the dreadful di- 
lemma, of which the above is evidently an 
example. But, why, it will be asked, per- 
form any operation when the stone is of 
such a nature? Unfortunately, £i|^/.,often 
impossible to form a correct noti^^f this 
before the incision is made. There are 
few Surgeons accustomed to treat the dis- 
ease, who wiir not admit, that, frequently, 
where they had expected to have a small 



272 


stone to deal with, it was found volumi- 
nous ; and the reverse. 

The plan which I have thought of' jiro- 
poslng, is certainly, in itself, highly dan- 
gerous ; but, inasmuch as it does offer 
some hope of safety, it app^rs to me to 
deserve to be adopted, in preference to that 
which the moment may suggest. 

As far as the knife is concerned, the 
process closely resembles the high opera- 
tion, as performed by Fr^re Cosme ; As 
in the latter, two incisions are made in 
the bladder, one below, the other above, 
the pubes ; but neither is to exceed an 
inch in extent. The stone is to be en- 
closed in a bag passed through these aper- 
tures, and then broken with a forceps, the 
branchhs^ of which, are to be separately 
introduced into the bladder, one above, 
the other beneath the pubes, and after- 
wards united. 

The forceps is of a very simple construe- 
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tioB ; it consists of two separate branches, 
with a moveable lock to unite them at one 
end, and a strong screw to force them to- 
gether at the otl^r. The perinaeal branch 
represents a kind^of spoon, at that extre- 
mity which is to be passed into the bladder ; 
and the supra-pubic, a wedge, terminating 
a strong piece of steel, which is curved, to 
adapt itself to the bones of the pubes. 
The moveable lock or hinge, by which these# 
branches are united, is made; to slide back- 
wards and forwards on the perinaeal one, 
where it may be fixed at any given point. 
The screw is very strong and moves through 
a solid part of both branches, at about six 
inches from their vesical extremities. 

The bag for enclosing the calculus, com- 
posed of silk or thin kid leather, is about 
ten inches long and three indies in dia- 
meter ; it is open at both ends, one of 
which is surrounded by an elastic ring 
that may be easily closed to pass into the 
bladder, hut sufficiently strong to keep 
open by its own elasticity. At opposite 

2 N 
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points of this ring, strifes are fixed, 
fear the pur{M>8e of drawing it over the 
stone. 


We will suf^MMse the’ Surgeon to have 
commenced an operation of perinseal li- 
thotomy or Llthotrity, and, on dividing the 
prostate, to have found the stone filling the 
bladder, and’SO large, that he could neith^ 
-break nor extract it. In this dilemma, he 
might proceed as follows : — An incision, 
one inch and a half long, is to be made 
above the pubes, on the median line, and 
the bladder laid bare, with the usual pre- 
cautions, as in the high operation. This 
organ is then to be opened, from the pubes 
upwards, to the extent of an inch or rather 
less. The operator will now have two 
openings in the bladder, one m the hypo- 
gfetrium, the other in the perinaeum : the 
urine will escape, but the organ will besup^ 
ported by the calculus, which may thus be 
attained at opposite points. Bymeansef an 
dastic probe-needle, the strings^f the bag 
are to be drawn through the cavity of tl|e 
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bladder, from the perinaeal to the aupra- 
pubid incision, where they are to be con<^ 
fided to an assistant, who is to draw them 
up gradually, whilst the Surgeon intro- 
duces the bag at the . inferior opening, the 
ring being pa^ed in with a forceps, guided 
upon the left index of thd Surgeon, or 
upon a conductor. As soon as the ring is 
fairly in the bladder, it will open, and, be<> 
ing directed with the strings, may be drawn- 
from below upwards, so as lo enclose the 
calculus, the weight of which will act in 
facilitating the process. When the ring 
has been brought out at the upper wound, 
the stonewill.be separated from the bladder 
by the thickness of the stuff composing 
the bag, and will be accessible at opposite 
points of its vertical diameter. The peri- 
nseal branch of the fmrceps is now to be 
carried under the stone, through the ihfe* 
rior orifice of the bag, and fixed in the idee ; 
one end of the other branch is to be placed 
in the hinge, the position o£ whidi b to 
ber^ulated by an assistant, whilst the Box* 
geon directs its wedge-extremi^ through 
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the upper orifice to the tqp of the calo:^ 
lus. When the latter iS' well fixed, be- 
tween the perforating wedge above, and 
the strong blade in which it lies below, the 
operator has only to tuin the screw to 
crush it to pieces. During this part of the 
operation, th^ instrument must be held 
steadily, to avoid jerks, which would seri- 
ously injure the bladder. The principal 
fragments are to be removed with a suit- 
able forceps, and, what remain will ci^e 
away with the bag, which, after its inferica^ 

'.'S 

orifice has been closed, should be drawn 
through the wound in the hypogastrium. 
After the operation, a warm, sedative injec- 
tion may be passed into the bladder. As 
the , urine wiU come away through both' 
wounds, it will only be necessary to cover 
that above the pubes with a simple pledget 
of hnen. The pulse must be kept down 
by two- or three small, general bleedings, 
peribrmed within the first ten or twelve 
hotus following the; operation', and the 
nervous system quieted bya full d(»e of the> 
TincHiura 
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Ilie .greatest objectioii< to this plfoi lie# 
in the difficulty there is to enclose the caW 
cuius in the -bag,<>-« process not without 
pain to the patient and requiring a consi-> 
derable length of time ; a second is the 
danger of making two incisions ^to the 
bladder ; and a third may be*founded on 
the 'ground, that this organ is exposed to 
contusion during, the rupture of the cal- 
culus. It is hoped that the first inay be 
obviated by an improved apparatus. With 
respect to the second, it may be stated, 
that die two inc^ions required in this new 
operation, and which belong also to the 
plim of Fr^re Cosme, are small, and con- 
sequently much less dangerous in them- 
seh^es than one large opening made either 
above or beneath the pubes, for they ex- 
pose le^ to infiltration of urine. The 
bladder may certainly sustain some injuiy^ 
during the fracture of the cdculus, but it 
will amount to little more than severe iirk 
tatkni; for,b&ngprotectedbyffi®lJ«g»^'^ 
not be subjected to distention, or exposed . 
to the action of irregular fragments. Jr 
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perinwil litiiotoiiiji the prostate k ootosi- 
4!»sl>l7 bruised by the brane^ of the 
fi^fceps, wld(^ are ned^sarUy carried asun* 
der to open the blades. In the ptan jttst 
described, nothing' of the kind hfq[^ns : 
the fordgn body is broken to pieces wilb- 
pud any pr^ure on the bladder at allt a 
broad spoon is passed under it, and a wedge 
made to perforate it from above downwards, 
by a potrer which is measured and gradual, 
yet, so great, that the hardest stone^elds 
to its action in a few seconds. Again, we 
repeat our conviction, tha^\t best, the ope> 
ration is dangerous; but, it is proposed 
only for those cases where death is certain 
without it; and death has almost always 
been the sad result of attempts, hitherto 
made, to extract or break calculi com* 
pletely filling the bladder; some patients,' 
after remaining an hour and a half on the 
table, have been conveyed to bed with the 
stone still in them ; others have expired 
during the operation. 1 do hope for less 
fiital results. 



■Wibe^er it wopld 

cee4 .'ln ^th« mannet are haye tiMc^Mc^ 

' ^ V*" ' _ 

witbe^t enclosing theucalcuitis in w 
exi^iience must dedde»^ To omit it woidd 
remote all the difficulty attendii^ : the 
operation, except that inseparable £rom 
the^ extraction of many fragment^ ; and, 
then, it would be advisable, during the 
whole process, to keep a small quantity of 
warm water constantly dropping into the 
bladd^, by means of a funnel adapted to 
a tube which might be passed into the su^ 
p^or incision. ^ 



TREATMENT OF STONE 


IN THE 

FEMALE BLADDER. 


The dimensions of the female pelvis are 
too well known to require insertion in this 
place; we need only remind the reader, that 
each diameter of its outlet presents an ex- 
tent of four inches and a half. The blad- 
der, situated in other respects like that of 
the male, is placed before the uterus and 
above the vagina. It is less conical and 
broader than in the male, and somewhat 
flattened from behind forwards. Its basis 
corresponds’ to the upper wall of the va- 
gina» and is firmly united to it by dense 
celluliff tissue. It is between the anterior 
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part of this wt^ll of Vagin^ V^^ 
symphysi^^ pubis, that theVecH^t^ {|^ ja^gin 
is placed,' with its centj^, at abopt aivipch 
and a quarter below th^ latter. From this 
poiq|, tlie urethra, about an inch and a 
hidf in length, and nearly straight^ rtms 
fbf^ard upon the same part dt' the v^ina»' 
to* open, by what is termed th4 orffice of 
the meatus urinarius, under the arch forin-r 
ed by the junction of the crura clitoridis. 
Thkf^panal is formed internally^f a fine* 
mucous membrane offering longitudinal; 
Iblds and lacunae which are more abun- 
dant at its inferior part than -elsewhere, 
and, externally, of a tunic of musculo-erec- 
tile tissue, like that of the vagina. > Its 
caliber is greater than that of the male, . 

and it can be much more easily and ex- 

; ^ 

tensively dilated. . ' ' 

The regions and parts, through w^ch 
the female bladder may be opened^ '«t 
tlhe inferior 'aperture of the pdvis, are bf 
a much le§i? complex nature than thoseftii 

the male. That portion of this apiert^lie* . 
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wkicb, in the male, .is called the perinae»uni» 
is Qf^npied by the cavity of the vagina, ex- 
cept anteriorly, where there exists, between 
the inferior part of the symphysis pubis 
and the superior wall of the vagin|^ a 
small, triangular sjjace, bounded laterally 
by the' branches of the pubes and the ci^ra 
• clitoridis. The basis of this triangle, re- 
presented by the wall of the vagina, on a 
level with the urethra, is about an inch 
and a half in extent, and its height the 
symphysis pubis, ratlier more than an inch . 
The pelvic aspect of this space corresponds 
to the inferior part of the anterior region 
of the bladder; its superficial plane is 
formed by the genital mucous mem- 
brane, and concealed between the labia 
externa. Between the two surfaces, we 
find a few fibres of the constrictor vaginae 
muscle, veins, and, at the upper part, the 
pubic ligament ; beyond tliese is that part 
of the fascia of the pelvis, whicli consti- 
tutes the anterior ligament of the bladder. 


Superficially, under the genital mem- 
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brane, close to the erector clitoridis musde, 
lies the termination of the perinaeal artery; 
and)deeper, upon the ramus of the os pubis 
is the trunk of the internal pudic advancing 
to t^e clitoris. 

a 

'Ihe neck of the female bMdder, uncon> 
nected with any thing like the prostate, 
(unless the vaginal wall can be likened unto 
this gland,) occupies the anterior fourth of 
the 'fcferior aperture of the pelvis. It is 
not fixed, as in the male, but retained be- 
hind the symphysis pubis only by the ante- 
rior ligament. Its lateral parts are em- 
braced much more loosely by the fascia of 
the pelvis than in man. This disposition was 
necessary to admit of the displacing of the 
organ by the head of the foetus, in its pas- 
sage through the cavity of the pelvis. 

The intense suffering which women 
undergo in child-bed, is apt to leave on 
the minds *of those who witness it, the 
impression* that nature has dealt hardly 
with the female, and subjected her, in the 
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falfilment of this pcortion of her liestinyr' 
to pBin and tribulation more severe than 
“ flesh is heir to” on the male side ; and« 
many, in contemplating this subject, have 
attempted, not without reason, to shew 
that the pleasures and the pains of both 
sexes are dispensed with a just and impar- 
tial hand, by appealing to the more vivid 
and delicious sensations supposed to fall, 
almost exclusively, to the share of those^ 
who — 


Blest into mothers^ in the iiinoceutJ,90k, 

Or even the piping cry of lips that brook 
No pain and sniall suspense, a joy perceive* 

Man knows not* — 

But the Anatomist, whose knife enables 
him to unravel the physical mysteries of 
our structure, will find, in addition to the 
compensative feelings to which the poet 
alludes, further evidence of even-handed 
justice to man and woman, in comparing 
with the intricate disposition pf parts iit ' 


* Byron. 
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the male genito-arinuy organs, the more 
dmple organization of those in the other 
sex, — a comparison which leads to the 
conclusion, that the diseases of the for- 
mer are far more serious, more painful, 
and less accessible to" the curative. art, than 
those to which the latter organs are liable ; 
and this is what experience proves. There 
are no pains so jscute, or consequences so 
serious, attending any derangement of the 
genito-urinary apparatus in woman, to be 
comparedjtp those which appertain to the 
diseases or ilie same organs in man ; and, 
it would not be far from the truth to affirm, 
that in the male subject, stone alone car- 
ries with it torture far exceeding the 
amount of suffering endured in a multitude 
of the most painful affections peculiar to 
women. 

In woman, the large size of the pelvis — 
the shortness of the urethra, situated over 
a large cavity, serving only occasionally 
as a canal, *and having its walls of a yield- 
ing nature — the absence of the prostate 
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and of those important and intricate pairta 
which make the perinaeuin so dangerous a 
region to touch in the male subject — ^ren- 
der the disease in question comparatively 
trifling and easy of cure, and establish the 
kind of compensation we have just men- 
tioned, as conducing, with regard to the 
particular circumstances of each sex, to 
make our life an equal lot. 

The bones are widely expanded, in the 
female pelvis, around the Judder and 
other organs contained in it, tJkving large 
apertures which admit the passage of the 
..foetus, ' and through which the most vo- 
luminous calculi may be extracted with 
facility. 

The urethra is so short and dilatable, 
that concretions, which, in the male, be- 
come the nuclei of large calculi, frequently 
pass off unperceived or without much 
pain; and those which do not may be 
easily extracted after dilating the candL 



those cases, however, in which a eai> 
cuius, happens to remain and grow to the 
size of an inch and a half in two diameters, 
it may be destroyed by Lithotrity. The 
operation, wliich is more promptly and 
easily performed than on man, should be 
regulated by the same considerations rela- 
tive to the form and density of the foreign 
body, as belong . to its application in the 
male bladder. Jlut, where the stone ex- 
ceeds this volume. Lithotomy may be pre- 
ferable to either dilatation or Lithotrity. 
An extensiJ^ opening may be made with- 
out danger, in consequence of the simple 
structure of the parts. To accom-. 
modate the wound to the volume of the 
foreign body, which is impossible in the 
male subject, is here perfectly safe. The 
cavity of the vagina offers a natural pas- 
sage for the stone. The parts divided are 
so thin, that infiltration of urine in the 
cellular tissue is almost unheard of ; there 
are no vesifculas seminales to endanger ; 
there is no prostate to lacerate ; nor does 
the peritonaeum descend as in the male, so 
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brane frequent. Inaintihency ' 

and V6sico-vaginal fistula' are onlj 
evils to be apprehended, and they, it ap* 
pears, are of rare occurrence. In the few 
oises, in which, from the large size and 
excessive hardness of the "stone, it may 
be necessary to have recourse to the knife. 
Mens. Clemot’s plan operating seems to 
merit the preference. It consists, merely, 
in the division of the contiguous walls of 
the bladder and vagina, just behind the 
vesical extremity of the uretliw. The 
patient is to be placed in the usual posi- 
tion; the Surgeon introduces a short 
straight staff, and having recognised the 
stone, turns its groove downwards, and 
presses its end against the vagina, iii which 
the, left index and a wooden gorget are 
passed to receive it. When the end of 
the staff is made to rest fairly in the con- 
cavity of the gorget, by pressure exer- 
cised on the intervening vesico-vaginal 
septum, both instruments , are to be kept 
in this position by an intelligent assistant i . 



and' the kni^albng 

bl»>idft inde3c; plac^ in the hollow of tbe' 
goiget, has (Hily to divide, along the groove 
of the staff, the walls of the bladder and 
vagina, to a sufficient extent to admit of 
the extraction of the stone, which is to 
be drawn out 'through the tavity of the 
latter. 


To render this operation still more easy, 
I have had constructed a sonde d dardf si« 
milar to that used by Mons. Belmas in the 
high operation, except, that it is much 
shorter. This I propose substituting for 
. Ihe^^tiffi* : when in the bladder, its vesical 
extremity is to be pressed against the con- 
cavity of the gorget passed into the va- 
gina ; and the operator has only to move 
forward the sharp steel rod, in order to 
punctijre the contiguous coats of the blad- 
der and vagina. The groove of the rod then 
becomes the director for a probe-pointed, 
narrow knife, with which the incision is 
to be made, 'from behind forwards. This 
should be 'situated midway between the 

reflection of the peritonaeum from the 
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bladder to the vagina, end 
ment of the urethra. 

The following is a recent example oi the 
facility with which stone may be cured in 
the female ; — 

Case 10. 

A young lady, rather pale and thin, but 
of a pretty good constitution, had com- 
plained of the usual symptoms of this dis- 
ease, for about three months, when she 
was put under the care of a Surgeon, who 
sounded her several times with great care, 
but could find no calculus. The pain and 
inconvenience continuing to increase, her 
parents applied to my friend, Mr. Waller, 
of Piccadilly, who, after considerable le-r 
search, discovered a stone, at the back part 
of the floor of the bladder, and honored 
me with a consultation on the best means 
of removing it. " The difficulty of touch- 
hag it with the catheter, the r&pidity with 
which it moved* from place to place when 
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struck,' resting sometimes on the flocnr of 
the bladder, and sometimes engaging it- 
self in the neck, led us to conclude that 
it must be very small ; and, as the symp- 
toms were by no means urgent, we decided 
on proceeding by gradual dilatation of the 
urethra with steel sounds. The escape of 
a layer of J;he calculus, composed of the 
mixed phosphates, which came away with 
the urine, confirmed the diagnosis as to its 
presence in the bladder. 

. Mr. Walker commenced the treatment 
Pec. 5, when a sound was passed about one 
line and a half in diameter. The dilating 
process was continued twice a week, till 
the commencement of January: at that 
time the urethra readily admitted a sound 
four liQ^ in diameter; and, on the 16th of 
the same month, the patient passed the 
calculus in making water. It was of the 
size mid sh£^ of a large almond, chiefly 
composed of uric add, but partially coated 
with a thin'layer of the mixed phosphates. 



GENERAL REMARKS 


ON THB 


TREATMENT OF CALCULI. 


The treatment of stone is in no wise 
confined to the operations or mechanical 
measures we have described; we think, 
therefore, it will not be deemed uuadvise- 
able to ofTer some remarks that may lead to 
the principles by which the Surgeon ought 
to be guided, in combining them with such 
other means as are necessary to render the 
cure of the disease effectual and permai^' 
nent. This is the more important, as the 
operation may be frequently dispensed 
with, if the di^ase is treated in its in- 
fancy With %he care and attention it de» 
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mands, and with a due regard to its causes 
as unveiled by chemistry and physiology. 

It has been ascertained, that a certain 
quantity of animal matter is necessary to 
bind together, aiid form into a stone, the 
gravel or particles of which calculi are 
composed. . Without this kind of cement, 
the disease will continue only in the 
milder form of a sandy deposit, in some 
part of the minary apparatus; and, in 
general, there will be no stone, unless 
this matter be furnished either by the 
kidneys or 1;Jie ureters, since the disease 
very rarely proceeds from a nucleus created 
in the bladder. It is, then, a matter 
of the utmost importance to look to the 
causes which give rise to the secretion 
of th^s plastic lymph; for, if they can 
be obviated, the conditions necessary for 
^e formation of calculi, will be removed. 
It would be a great point gained, even, if 
we could diminish the tenacity of this 
animal ceihent, as calculi would then easily 
crumble to pieces, or, perhaps yield to 
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stidi solrents a» can with safety be niade 
to act apofi them^ in the kidnej, ureter ckt 
bladder. Of the nature of the animal mat- 
ter in question there can be no doubt: 
the mucous membrane of the tubuli uri- 
niferi and pelvis of the kidney secretes a 
certain quantity of mucus, which, in a 
state of perfect health, is diluent and 
watery, but which, when a certain degree 
of inflammation aflects the parts furnish- 
ing it, or, when the blood from which its 
materials are taken is too rich or fibrinous, 
becomes inspissated into a kind of glue Of 
cement. 

As this is owing, then, either to inflam- 
mation of the kidney, or to the too ani- 
malized state of the blood we have men- 
tioned, or to both, whatever inflqencea 
produce these must be considered to con- 
stitute a class of causes in which stcaae' 
originates, or, at least, one material Aecea- 
sary for its formaticai. 


A second class of causes includes those 
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whidi produce a sudden and excessive v»r 
liatioll in the state of activity of the kidr 
neys^ or in the quantity of the fluid vrhidi 
they secrete ; and, to a third belong those 
which arise from the quantity and quality 
of the solids and fluids taken into the all- 
mentary canal. Under the^e three heads 
it will be found that all the influences 
which occasion stone naturally range them- 
selves. They are not, however, to be con- 
sidered perfectly distinct, as they generally 
exist together, or, at any rate, follow each 
other in very close succession. Indeed, they 
act in producing one another, at least, thus 
far, that excess of acid generated in the 
stomach, and great and rapid variation in 
the action of the kidneys, have a direct 
tendency to determine more or less in- 
flami^ation in these organs. 

It has already been stated, that the kid- 
neys are employed to carry off some of 
the most ahimalized excrementitious mat- 
ter, as well as a great quantity of aqueous 
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fluid, and, that in all probability, the h^t^r 
is excreted by, or carried through them, 
as the vehicle of, and for the express pur- 
pose of clearing away the former ; arid, 
this supposition will appear to amount al- 
most to a certainty, when we consider, that 
fluids taken ilito the alimentary canal have, 
under many circumstances, other channels 
of egress. ^ 

Now, admitting this fact, it will at once 
appear evident, that, when the watery fluid 
is in two small quantity, inflammation will 
be excited in the kidney. The more ani- 
Inalized the urine, or, in other words, the 
less it contains of waier, the more irritating 
it must be. It is on this account, that di- 
luent, aqueous drinks never fail to allay in- 
flammation in the urinary organs ; and, 
that they do so more effectually than in 
any other apparatus : for, they not only 
dilute the blood, but more particularly 
dilute the strong, acrid, deleterious mate- 
rials of which the urine is composed. The 
rich and too animalized quality of the 
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blobd exerts a double influence in the 
production of stone ; first, by disposing to 
inflammationr, and favoring the secretion 
of the mucus or plastic lymph we have 
spoken of; and secondly, because it is one 
direct cause of ithe generation of an ex- 
cess of uric acid, which forms the Chief 
constituent of, at least, two thirds of the 
ciflculous productions we are acquainted 
with.* Hence, in all cases where there is 
the slightest tendency to this disease, one 
* grand indication will be to prevent the 
blood becoming too fibrinous, and more 
especially in those, where this tendency i|, 
marked by the existence of an excess 
of uric acid in the urine. Those who 
attend minutely to the history of cal- 
culous disorders, will always find, that, at 
some .period or other, during their 
progress, there has existed more or less 
inflammation in the kidneys; and it is 
‘ precisely in those countries or districts, 
where, combined with other circumstances. 


* See Dr. Yelloly’s Analysis. Philos. Trans. 
2 Q 
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the causes of nephritis are most preraiept, 
that stone is most common.* So it is» 
that persons of sedentary habits, who Are 
de|Hrived of the benefit of regtdar exercise, 
and those, on the contrary, whose labour 
requires ioo much stress on the lumbar re- 
gion^ are very subject to the complaint ; 
and, thus may be explained its frequency 
among those who live too well for the ex- 
ercise they take, whose digestion, when it 
proceeds quietly, will produce a morbidly 
fibrinous blood, and when disturbedly, acid 
in the stomach, both results operating to 
ipccasion calculous concretions. In a family 
which I attend, all the male branches, whose 
occupations were at onetime sedentary, were 
alike subject to gravel ; but, when one of 
the gentlemen, who had been roost afilicted, 
was called to vocations requiring active ex- 
ercise, the disease ceased entirely in him, 
whilst it continued to affect, with unabated 


* See, on this subject, the works of Di^ Wilson Philip, 
Magendie and Prout; also an excellent treatise by Dr. Eng:- 
land, of Norwich. 



pertinacity, his brothers who could not 
laivo their habitual business. ^ 

^ f > ^ 

Physidogical facts leate no doubt that 
causes of the second class, namely,— ^those 
occasioning a sudden change in the st^e 
of activity of the kidneys, — may afise 
a multitude of circumstances ; they act 
in producing a transfer of the material 
of certain secre'tions from the organs to 
which they naturally belong to the kid- 
neys, which cannot carry them away pho*. 
perly, and with whose healthy action their 
presence is incompatible ; and, also, in 
creating by this disturbance more oi^ 
less inflammation in the urinary appa- 
ratus. There is a necessary law, establish- 
ing a kind of compensation of functionid 
duty between one set of organs and ano- 
ther set of organs ; but, it is quite elear^ 
that when they act for each ether, al- 
though they may be the fittest and biiM; 
chosen substitutes in the body, the funo* 
tion is never so perfectly performed as 
when performed by the organ destined Id 
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jeaLe(»ite iti Of all secretui^ 
fbia is «^ently in xdoseit' aUiaiiee 
vith the kidneys;^ irhen the eatimeoits 
pcpapimtion is great, the urinary secretiGn 
iS' small, and the reverse ; but, since m 
this interchange of function, the duty, al- 
thou^ done, is not done as it ought to 
be* ^me derangement must often occur. 
Whatever produces or requires a sudden, 
violet, and more or less complete inter- 
change of function from the skin to the 
kidneys, is a direct cause of stone ; first, 
because when the excrementitious matter, 
which should be carried off by the cuta- 
a^us surface, is transferred to the kidneys, 
it tends to precipitate the solid partides of 
the urine in the form of calculous concre- 
tions; and, secondly, because this transfer 
produces, at the same time, the lymph ne- 
ce^ary to bind these partides tdgether 
into a stone^ by occasioning more <« less 
iafiunmation in the urinary organs. It is 
well known, that any diminution in the 
cutaneous secretion alters the compod- 
tion of the urine, caudng an increase of 
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hs • mic add, and most probiMjr ^ Its 
salta. . llie kidneys, thde^Dre, havk^ Hie 
imdieiiats of Hie perspiration to throir alt, 
are necessarily in a stifte of acH<m ioiae- 
what morbid; and, the more frequent 
this change of action is renewed, the greater 
Will be the liability to the disease. Hence, 
climate has a great deal to do adth the 
prevalence of gravel and stone ; the iBb- 
order will prevail most (coeteris paribus) 
where the state of the atmosphere is vari- 
able ; where the transitions from heat to 
edd, and from a dry to a moist air, axe 
great and sudden. Those who live in bleak 
and damp situations, and e^iedally those 
whose skin is delicate and susceptible, are 
very subject to it. 

llie cames of the third class, however, 
have 'probably the greatest share in pro- 
duemg gravel and stone. It had been ob- 
smred, that diet has a direct influence 
upon the qualities of the urine, long be- 
fore we knew that the fluids, which are not 
converted into chyle, may pass direc% 
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into tiie mesenteric veins. Whenever the 
fluids in ^e alimentary cemai are add, tl^' 
urine is acid* and when alkalis are aidmth* 
istcned to a’certain extent, it becomes alka«^ 
line. We have no cUrect prodT, that there 
•is any kind Of diet, in general use, which 
givm^ rise tO the formation of alkaline fluids 
in the stomach, but it has been proved be- 
ymid doubt, that a certain kind of aliment 
and a certain state of the digestive func- 
tions very frequently produce acid. Now, 
I have observed, that whenever too much 
acid is generated in the stomach of a per* 
son whose diet consists principally of animal 
food, there is also a predominance of uric 
acid in the urine ;* and, on the contrary, 
that when the production of acidulous 
fluid in the stomach coincides with a poor 
diet, oxalate of lime is frequently formed 
in the kidney. These coincidences have 
occurred so often in the practice I 
have seen, that 1 am strongly disposed 


^ I owe my acquaintance with sereral cases of this kind, 
to Of. A. M. Hawkimf, of Uppet Orook Stiwet. 
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consider. them as causes imd . effect^; Zt;B 
tru^.,that the fluids t^en up h$ thep^ 
sentoric veins have to make one round 
the circulation, prior to their arrival hi 
the kidneys; and may, therefore^ in. some 
constitutions, undergo a favcrrahle change 
before they reach these organs ; but,^ there 
must be a constant relation between die 
quality of the blood and that of the secre- 
tions ; and, as these fluids are destined to 
pass off by the kidneys, the secreticm of 
these organs is more likely to be altered 
thereby, than that of any others. When the 
secretion is changed, in the manner alluded 
to, it follows of course, that more or less 
inflammation must be produced in the 
kidneys, the mucous surfaces of which 
will secrete a thick, plastic mticuS. We 
shall And, then, that stone is produced very 
frequently, if not in the majority of cases, 
by an altered state of the blood from 
which the urine is secreted, arising from 
its admixture with acid fluids in the .ali- 
mentary canal ; in the flrst place, becauae 
it may contain a disproportionate quantity 
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of certain substances tending to assume a 
solid form, and, secondly, because the pro- 
sence of these tends, to occasion inflamma- 
tion, and the secretion of a viscous ce- 
ment, by which their particles are united 
to form a< calculus. It is not easy to de- 
termine, exactly, in what proportion of 
cases the disease is occasioned by these in- 
fluences, but calculi, consisting of lithic 
acid, or chiefly of lithic acid, and those 
formed of oxalate of lime, may be often 
traced to them. Hence, a proper atten- 
tion to diet and to the state of the stomach 
is of the greatest consequence in the preven- 
tion and cure of gravel and stone. I do not 
mean, that an acid stomach should always 
be corrected by alkalis, (for that would be 
to attack an effect only,) but, by a selection 
of proper food, in proper quantity, and 
the adoption of such other means as ren- 
der the digestive organs strong and healthy. 
There is no doubt, that an excess of acid 
may always be neutralized in the stomach 
bythe administration of an alkali; but, when 
we consider how difiicult it is to give the 



e;^t dose required, and, that an excess ^ 
aikalimay, itself, possiW^, become the caiise 
of a vitiated urinary secretion, ought we 
not to prefer obviating the causes which 
give rise to the formation of acid in the 
stomach, by restoring the healthy* state 
of this organ, and confining its action to 
the digestion qf proper food ? A certain 
degree of bodily exercise is absolutely ne- 
cessary to good digestion, and equally ne- 
cessary for free circulation in the kidneys, 
it is, therefore, not surprising, that calcu- 
lous disorders should prevail in those coun- 
tries or districts, where, combined with 
the want of regular exercise, heavy meals 
are in vogue, whether of coarse or dainty 
food : for, on the one hand, from the de- 
rangement of the digestive process t^ 
blood becomes overcharged with the ma- 
terials of stone ; and, on the other, added 
to the influence of these, in producing in- 
flammatioii and the matter for cementing 
them together, is the congestion conse- 
quent to the irregular circulation in the 
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kidneys, producedeither by too much,by too 
little, or by too uneven muscular exertion.* 

Although the origin of the disease can 
* be generally traced to the above causes, 
yet, immunity from its attacks is not al- 
ways to be purchased by the most rigid 
observance of rules that are best calculated 
to remove or counteract them. Uric acid 
is so easily generated, and so readily sepa- 
rated from the urine in a solid form, that 
the most transient alteration in the blood 
of the kind we have mentioned, if it should 
happen to coincide with other causes likely 
to derange the circulation in the kidneys, al- 
though equally transient, will now and then 
occasion this cruel complaint. To express 
my meaning more unequivocally, 1 should 
say, that it is not impossible for a man of 
the most temperate and regular habits to 
be afflicted with stone, from one single error 
of regimen. If such a person' happened, 
contrary to his custom, to mingle in his 


. * See Dr. England^ Opus. Cit. 
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stomach solids and fluids producing, during 
or after digestion, a large quantity of acid, 
and after a late dinner of this sort, retired 
to rest on ' a horizontal feather bed, the 
materials of a stone might be furnished by 
the stomach, and what is necessary to ag- 
glomerate and cement them by the con- 
gestion in the kidneys incident to' long 
rest on a soft bed. Fortunately, such an oc- 
currence is veryrare ; but, it certainly does 
come within the scope of possibility. On 
the other hand, there are some individuals 
so strongly constituted, whose system pos- 
sesses such powers of neutralizing any pre- 
dominant deleterious substance in the sto- 
mach and blood vessels, or of expelling it, 
and whose organs are so much beyond the 
reach of irritation or derangement, that were 
they to pass their whole lives exposed to the 
most obvious causes of the disease, they 
might still remain exempt from it. That 
this apparent anomaly is very frequent, 
there can be no doubt; it may be explained 
by idiosyncrasy, that is, the variable de- 
gree of perfectness in the different organs 
of different individuals. 
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Fmm what has been stated, we think it 
will be readily acknowledged, that Ibere are 
no diseases incident to the, human frame 
whi^ require for their scientific and suc- 
cessful treatment, so complete a ^owledge 
of every branch Of the healing art, as uri- 
nary calculi. 

For prophylactic means we must look 
to the state of the stomach, skin, and kid- 
neys, and examine them and their secre- 
tions, in reference to the general constitu- 
tion or particular organization of the pa- 
tient. This embraces a wide range of ob- 
servation, and, as the state of these organs 
may vaiy in each pa^cular case, the Sur- 
geon must depend, in the management of 
it, on his own sagacity for the modifica- 
tion of that treatment, which, although 
founded upon the nature of the disease, 
cmmot be applied successfully to its dif- 
ferent stages and varieties, in different in- 
dividuals, without the direction of a phy- 
siological mind. As a generial rule, the 
skin should be kept healthy and at a pro- 
per temperature by suitable clothing, fric- 
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ticniy regttkr muscular exercise, and the 
methodical usi^ of cold, warm, «id steam 
baths. Let the stomach receive onfy the 
necessmy quantity of food, uul that, of 
silch quality, and at such time as 
may be suited to the constitution of the 
•patient and the circumstances .surrouxld- 
ing him. The abdominal viscera must be 
submitted regularly to the degree of sti- 
mulus necessary for the due exercise of 
their functions, by keeping the muscular 
^stem in proper activity, and by such ali- 
ment and medicines as are in relation 
with their structure in each individual. 
Whenever acid is produced in the stomach, 
during or after dig^ion, and especially if 
lithic acid exists in undue quantity in the 
urine (notwithstanding the observance of 
hygienic rules,) the bi-carbonate of soda 
should be given in just sufficient quantity 
to neutralize the effect of bad digestion. 
Great care should be taken not to give too 
much, for the reason which has been al- 
ready stated : the feelings of the patient 
will be found the best guide to regulate 
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the dose. The cause of indigestion, how- 
ever, must not be lost sight of; the mucous 
membrane of the stmnach should, neveff 
be forgotten; for, the great art is to choose 
a diet suited to its phjsicfd state and 
culiar sensibility. In such diet the pa- 
tient must persevere. Whenever there is 
the slightest tendency to gravel, this sub- 
stance and the urine should be anal^^ed, 
so that, whatever is in excess may be neu-» 
tr^dized by diet and medicine. Little <»n 
be added to the rules which Mf^endie has 
given us on this subject.* We are informed 
by this Physiologist, that tliree kinds of 
gravel, — ^the uric acid, the ammoniaco-mag- 
nesian phosphate, ai^ the phospliate of 
lime, — originate in too azotised a diet, or 
the use of too much] animal food. The 
two first have certainly this origin, and in 
some cases, the last ; therefore^ as vegetid)le 
a diet as the patient can bear is the ap- 


^ See Recherches physiologiquea et medicales sur les causes^ 
IcsMqrmptomes, et le trahem^t de la Oravelte. Paris^ %tid. 
Edit, 182 a, 
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ptopriatet»«ventiv6'8nd rented^. 
that the oxalate of lime-gravel hais been 
trac^ to the use of sorrel, which contains 
the oxalic add ; but he does not intimate the 
cause of it in other cases. From several 
which have come undermyown observation, 
and from all I have been able to collect oii 
the subject, I feel justified in stating, that it 
arises from the generation of acid in the 
stomach, during or after digestion, and in 
general, that its formation coincides with the 
use of coarse, indigestible food, in which 
animal matter does not preponderate. Car- 
bonate of lime'graveligpid that consisting of 
cystic oxide are very rare. In all these 
cases, we must depend a great deal upon 
washing the urinary apparatus with diluent 
drinks.* Whatever may be the composi- 
tion of the materials of stone, we can 
never do wrong by passing a stream of soft 
fluid through the stomach, blood vessels 
and kidneys,* but it must be unmixed with 
the food. The thing next in importance 
to be attended to is the quality of the 
blood. In all cases where there is any ten- 



312 


^denc^ to concretions in the kidneys, the 
blc^ must not be allowed to contain too 
much fibrine, and when it does, what can- 
not be effected by diet, exercise and 
bathing, must be done by blood-letting. 
Where bleeding is necessary, a vein should 
always be opened, at first, and then, lo- 
cal congestion may be removed by local 
bleeding. Subtraction of blood must not 
be had recourse to frequently in the same 
indmdual : the object is to deplete, only 
when the circulating fluid is too rich for 
the preservation of health. Depletion 
will be more particuy^arly required, where 
uric add and the ammoniaco-magnesian 
phosphates are generated. If acid form 
in the stomach, in spite of proper diet, it 
should be neutralized by the bi-carbcmate 
of soda, no matter of what composition the 
gravel ; but, if the latter exist without the 
former, we are advised to administer the 
solvent best suited to its chemical nature. 
Uric add gravel should be met by the bi- 
carbonate of soda ; the i^osphate of lime, 
by drinks containing carbonic acid, and 
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more particularly, by the seltz mineral 
water. But the other kinds may be UreMed^ 
by alkalis or acids, whichever may be fouiid 
useful. I have some reason to believe that 
soda is beneficial in almost all cases, and 
that nitric acid is useful where oxalate of 
lime is precipitated in the kidheys ; still I 
should recommend the Surgeon to observe 
well the effects produced by these reme- 
dies. It seems to me, that such medicines 
do not always act as solvents, and, that by 
supplying a new acid, we may sometimes 
prevent the formation of that which has 
become dangerous ; the same may be 
said with respect to hsses. An excess of 
soda in the system may prevent the for- 
mation of lime, as that of nitric acid may 
supply the place of the oxalic. In no case, 
however, should we persist in the use of 
any remedy which increases the disorder, 
or favors the precipitation of salts from 
the urine. 

The theo^, which 1 here venture to 

broach, and which suggests tlie propriety 

2 s 
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oi attempting to cause, in the system, an 
exchange of one of the ingredients of cer- 
tlfin kinds of gravel for another substance, 
^ well as administering a solvent, is not, 
perliaps, suf&ciently well founded to be 
recommended without precautions. In 
one case, in wliich I administered citric 
acid against oxalate of lime gravel, I found 
it succeed perfectly; but the effects of such 
a plan of treatment must always be nar-- 
rowly watched. Certain facts, which are 
familiar to us, seem to render this theory 
plausible. It will, at any rate, appear so to 
those who think it possible to eradicate one 
kind of morbid principle from the system, 
by the introduction of another more or less 
similar, as when syphilis is treated by mer> 
cury, and when we obtain protection 
against the small pox by vaccination. Here 
success may be owing to a law supposed by 
them to prevail in the system, in virtue of 
which, only one kind of morbid action can 
go on at the same time wdth any considera- 
ble degree of intensity ; therefore, to such 
persons it will not appear unreasonable, to 
suppose that only a certain quantity of acid 
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can exist in the system^ at the same time, 
under any circumstances ; and if so, to ex-^ 
pect that the introduction of another a^d 
of a different kind, should diminish the 
^antity, or prevent the formation of that 
before generated. And the same may be 
observed with respect to alkali§. If we pos- 
sess acids or alkalis, which are, at the same 
time, solvents of the gravel formed in 
the kidneys, they should of course be pre- 
fered. Thus, carbonic or muriatic acid 
sltould be tried for the phosphate oi lime 
gravel; the latter acid, for ammoniaco- 
magnesian, and nitric acid for that consist- 
ing of oxalate of lime. 

These means are to be continued in 
conjunction with others suited to the ur- 
gency»of the case, when a calculus exists in 
tlwj kidn^ or ureter. To the pre-existing 
symptoms will then be joined — deep ach- 
ing, or lacerating pain, in the lumbar and 
iliac regions, subsiding and returning at in- 
tervals ; hematuria, vomiting, pain in. the 
testicle. We should not forget to advise 
the patient to remain in the position most 
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easy to himself. The first thing to be added 
to theadministration of diluentdrinks, made 
sli^tly mucelaginous, is general bleeding. 
By this means we not only diminish the 
force of thecirculationi but render the blood 
more serqus, and consequently, more fit to 
pass through ‘the capillaries of the kidneys. 
Next to this, is blood-letting by leeches 
and cupping close to the kidney in the 
lumbar region ; but it must not be had 
recourse to, even in a feeble patient, until 
after a vein has been opened. General 
bleeding should always be adopted first, 
and carried to an extent sufficient to make 
a marked impression on the pulse. It is 
better to repeat it twice or thrice, than to 
act by local bleeding before the pulse is 
soft and compressible. Cupping will ge- 
nerally be found preferable to leeches; 
and it is better to apply the glasses fre- 
quently, than to take much blood at one 
time. During each violent paroxysm, cup- 
ping should be performed ; and a little 
blood may be kept constantly running, for 
several hours, from leech bites, the bleed- 
ing being kept up by a large hot poultice 
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of linseed meal. Sometimes a current of 
steam directed to the lumbar region md 
enclosed under several folds of flannel is 
preferable to the hot bath. The bowels 
are to be kept open by mild aperients, and, ' 
when they are well emptied, should, the 
pain continue violent, opiates and anti- 
spasmodics will be found useful. When a 
stone is engaged in the ureter, gentle but 
long continued friction from above down- 
wards, along the course of this canal, will 
be found serviceable. Sedative injections 
passed into the bladder and rectum are 
often of use, but they must be employed 
with care. On the skill with which these 
divers means are chosen and combined, 
will depend, in a great measure, the de- 
cline of the inflammation, and the descent 
of the calculus into the bladder. When 
tliis takes place, the acute symptoms sub- 
side. Our next object is to obtain the 
expulsion of tlie foreign body through the 
urethra. The diluent drinks may now be 
made somewhat diuretic ; the urine should 
be preserved and examined carefully^ 
After a few days, we may attempt to ex- 
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tract tire stone witli Sir A. Cooper’s for- 
ceps, or to crush it with the three-branched 
iiistrunaeiit. Were this treatmint begun 
at a proper time, and continued without 
* intermission, the disease would be cured, 
in most casesf without the slightest dan- 
ger but, unfortunately, the Surgeon is not 
often called in till the stone, has acquired 
a certain volume in the bladder. When 
there is just cause for suspecting the pre- 
sence of a calculus there, the patient 
should sounded, and should the suspi- 
cion be realised, the next thing is to as- 
certain its chemical composition by analy- 
zing the gravel, and attending to the 
concomitant symptoms. The general 
means we have just pointed out should 
now be associated with those which act 
more directly upon the foreign body. If 
the circumstances are favourable, Litho- 
trity should be performed without delay ; 
but, if there exist any obstacle to the im- 
mediate adoption of the operation, we may 
sometir^s* attempt to dissolve it by pass- 
ing, frequently, a current of water through 
the bladder. By degrees the liquid may 
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be made to contain a solvent app-opriated 
to the natui’e of die calculus/ The 
d double j^durant 'oi M. J. Cloquet ' Will 
be found very convenient for this purpose. 
It is perforated by two canals, one serving 
to convey the injection into the biaddei^ 
the other for its passage Out. A bottle 
made of elastic gum is the best instrument 
for propelling the injection. 

The advantage of proceeding with the 
suitable means of cure, in the succession 
here recommended, will appear, obvious, 
when it is considered, that, at the same 
time we are preparing the patient for Li- 
thotrity by allaying irritation in the blad- 
der and rendering it capable of containing 
fluid, we are diminishing the volume of the 
stone. When the latter exceeds an inch 
and a half in two of its diameters, and is 
too hard to yield to Lithotritic instruments 
that can be passed down the urethra, it 
will be fbr the Surgeon to consider the 
propriety of performing perinaeal Litho- 
trity, as we have recommended, and finally, 
in those rare instances where patients have 
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allowed it to increase to ^uch^ an ibsM^ty 

, ■ i* 'j. * 'V 

tha,t it cannot be removed tritU^^^ 
through one ofiening, made ettl^ in the 
perlnaeum or hypogastrium, to decide how 
far the plan suggested in this work for ex- 
treme' case.s may be applicable. 

As a last observation, I would add, that 
in some few constitutions, when a proper 
plan of treatment is strictly attended to, 
a stone may remain in the bladder without 
much pain or materially shortening life ; 
when large, therefore, no operation should 
ever be performed without the most mature 
deliberation. In every case of this cruel 
disease, it is the bounden duty of the Sur- 
geon, not only to weigh well in his own 
mind all the circumstances attending it, 
but, also, to call to his aid the skill and 
experience of able colleagues. 


THE END. 


JLfmdon : Printed by /. M^Gon^an. 
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appfiwr the , ^oats of the bladiteh/ ,Ai SUpdto.; 

rectum. ' b. A porlW of the sacnna. D!* 'Thl ’Puilli" 
eorp!0 ceva^nydiiKxm ciilt thmpgh. ^ P. 

thigh of the Patieot. H. The 'stone. ^hr^fjf^’ocl^Jj^ 

stmmeiit^ and K. K, K. 1^. The Vtee For fixing ca^ fix iqSS^ ^ 

the bladder during the operation. M. A sceew for fixing the tubes eo 
^at they ^ not slide arhen the stone is grasf^ . N. The pi^Pley for 
rotating the drill. O. The scrotum. P. The Tiniculss ileminaW/ 

Pro. 2«^Thb figure, ^pted from B. BdPe surgeryi represests a 'eide 
Tiewhf the Forceps of Andreas k Cruee used for lareaki^ stonp 
Lithotomy. 

PLATE 11. > :- 


pro. l.;*This figtire repiesents; the fbroqis and bilg f|i^enm,, |b|^,|he 
Author for enclosing the stone, prior to cmshit^ it, in perinmal Litho- 
trity. A. A. l^e blades for sustalhing, opening and .olb^ing the bag. 
B. B; The, branch for preisingHio htom ipto the bag. This inattniaeat 
was made by Mr, Paul, Upper St. Martin's Lane. 

Ftd. 2. — Represents a concentric saw or file used in Litbotrity for 
grinding away ^e surfacce of the 'etohe. A. 1%e blade whic^^ iMay^be 
jcapanded pr closed by means of the ecrew B. 

Ftp. Sv-^This figure represents the ah^^^breaher inrented by ^arpn 
Heurtelonp. A. The lerer for mcmng theblades of the iastrumeni B. 

Ff 0. figtkre exhibits a’ view of' Baton Hauitelpup’a fbvac- 

branched instrument, Ms naskting finpepa g^ral^^fg^a^stone |p 1^ 
drawn within the branches/ taken firom the work of that author. A. A. 
The external tube of the four-hranched instrmnent. B. Its branches, 
the headed oim being pUmedao as to keq> the others asunder. Ci C. 'ilie 
assisting Ibrpeps holding the> atone. 

Fio. represents B. Hettrtek>ttp*s instrument for exeacvating the 
stone. Thts^tddmr b f^arcq^ is also taken from the Baron's ^uahle 
work. A. The moFeable blade. 

tn the tkrto last figures, the instruments are represented about half ' 
'^e natural length, in that |kH^fii^ch is to be jmssed down tiie urethra. 
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